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ж = Scene 4*s actual completion time took the same as Scene 3, however the 
reason for the extra time is because of a "File Space Exausted" message 
that occured due to unecessary data that was stored on the disk. Dave 
had to spend extra time in these modes to fix the problem. 


**- Fix Up animation that needed to be adjusted because of changes on taping 


stratagies. 
1 3/3/85 | ANIMATE + INSERT ‘COMPILE | C.S. | Р.В. | F.S. | 
IGRISTMILL | 177 MIN + 10 MIN =187 MIN | 8 MIN | 22 MIN | 7 MIN! 7 SEC | 
TOTAL 2187 MIN 8 MIN 22 MIN 7 MIN Т SEC 
1 3/24/85 | ANIMATE + INSERT {COMPILE | C.S. | Р.В. | F.S. l 
AHAB. 1-30 MIN + 6 MIN - 36 MIN | 7 MIN | 9 MIN 111 MIN! 4.2 SEC} 
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SERIAL REMOTE I/O BOARD 


Model S-16 


General Description: 

The S-16 peripheral card is designed to provide remote display output 
and sensor or keyboard input. This data is communicated to and from 
a host computer via RS-232-C interface. There are provisions for up 
to fifteen (15) 5-16 cards to be wired to one Н5-252-С port on the 


host computer and to be individually addressed. 


A UART is on board to convert serial data from the host to 8 bit 
parallel data for the S-16, and 8 bit parallel data to serial data 
for transmission to the host. Of the 8 bit word communicated to the 


S-16, the lower nibble is data and the upper nibble is used for control 


on the card. The serial data input is high impedance and the serial 00 


output is tri-state to allow for parallel operation of fifteen cards. 


Тһе 5-16 is 10-14 (8279) which is the heart of programmable keyboard/ 


display interface chip. It is software programmable for various oper- 


ating modes including scanned keyboard, scan sensor matirx, strobed 
‘input entry, 2 key lockout, N key rollover, and 8 ог 16 character 


display with right or left entry. 


There are eight (8) keyboard or sensor input lines and four (4) scan 


lines. The scan lines can be programmed for encoded or decoded орет- 


ation. ‘In the encoded mode the 3 least significant scan lifes can be 
decoded into 8 lines externally. This will allow use of a standard 
64 key keyboard or 64 sensors (with external diode matrixing). Shift 
and control lines are available for keyboard operation. 

846 гэ дуу ДА са tnceding Ч dean bents CEN 
The scan lines are also used for the multiplexed display. They are 
decoded onboard and buffered and converted to open collector outputs 


capable of sinking 500 ma for convenient LED display driving. 


The 8 display data lines are also buffered and converted so as to be 


able to provide 500 ma source at a user supplied voltage (card edge 


pins 55 and 56). Aa ЛА LED tument - rn at ава 


This 8 bit data output can be treated as a single 8 bit port for use 
with 7 segment displays or split into two 4 bit ports for use with 
hexadecimal displays. Using it as a split port can actually increase 


display capacity to 32. 


Circuit Description: 

Serial communication capability is provided by IC-1, General Instrument 
7 АҮ-3-10150, UART chip. "Serial Data In", on card pin f 49 is a high 

impedance input to allow more than one card to share a single RS-232-C 

line. "Data Out", on card pin # 50 is a tri-state output again to 

allow multiple card use of a single RS-252-C line. Baud rate is jumper 


selectable from 150 to 9600 Baud. 


| “Address decoding is accomplished by IC-3, (4514), 1 of 16 decoder and 


latch. The desired address is jumpered on the board. When all bitsin 
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ооәо aaa« 1464 саг? 


001 дда а 

dong bod XY хох ж aede tonbel DEPT: 
the upper nibble are 0, the lower nibble functions as an address and 
the decoded address is latched when any bit in the upper nibble is 
toggled high. RD-4 is a logical choice for this toggled bit since it 
will not affect any other operation. The address will stay latched 


until 0 appears in the upper nibble again and a new address is latched. 


“Gare mst be taken not to transmit а 0 in the upper nibble until another - 
“card is to be addressed, 


After an address is latched the lower nibble becomes! data until another 
card is to be addressed. Since we only have 4 bits of data available | 
and 8 are needed, ІС-12 and IC-13 act as tri-state latches. The latch 
on both devices is controlled by RD-4. When RD-4 is 0, RD-O thru RD-3 
become the data on DB-O thru DB-5. When RD-4 is 1, RD-1 thru RD-3 
become DB-4 thru DB-7. Data that was present when RD-4 was О is now 


held on the output of 10-12 ав DB-o - DB-3. 


When IC-1 receives data, DAV (pin 19) goes high and is presented to the 
data inputs of IC-2 which is a dual 4 bit static shift register. This 

bit үз ieee thru by the Baud rate generator. IC-2B is always functional. 
Whenever data is transmitted by the host to any card on the line all 
.IC-2Bs on the cards clock the DAV bit from IC-1 thru. On the first 

clock pulse after DAV, QO goes high and resets DAV thru pin 18 of IC-1, 
RDAV. After 3 more clock T—— Q5 goes high and enables a gate of 

IC-6 (pins 4,5, and 6). If the upper nibble is O, & high condition will 


will be present at pin 5 and pin 6 and will enable IC-3 which will 


cause the lower nibble to be decoded as an address. 
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If this card's address was previously selected and is still latched, 
pins 9,10,11, and 12 of IC-7 will be high. The output pin 13 will be 
low and will allow DAV to clock thru IC-2A shift register also. At 90 
the data available at IC-12 or IC-13 (whichever is enabled by RD-4) 
will be clocked thru and emerge on the DB lines. At Q1 WR or RD will 
be brought low depending upon which one was enabled by the upper nibble 
control lines. WR will be low if RD-7 is high. RD will be low if RD-6 


> 


is high. Q2 and Q3 will simply prolong a read operation if RD-6 is high. 


WL 
w ntg да 2 И. og Bat 4 Data Nibble Select - 1=upper, O=lower 
Read «o / Lege sud, ла, Bit 5 CD - 1=command, O=data 
Bit 6 RD - Read (active high) 
i | le e 2222 
Bit 7 WR - Write (active high) 
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Input/Display Mode Set-Up: К С CB «o эд) 


Mode Set-up word 


[о [о Jo] nj» [x [x] X 


Input Modes 
O 0 O Encoded Scan Keyboard-2 Key Lockout 


О 1 Decoded Scan Keyboard-2 Key Lockout 
1 0 Encoded Scan Keyboard-N Key Rollovei 
1 1 Decoded Scan Keyboard-N Key Rollevei 
O O Encoded Scan Sensor Matrix 

О 1 Decoded Scan Matrix 

1 

1 


О Strobed input, Encoded Display Scan 


ek oe oso €) C) б 


1 Strobed input, Decoded Display Scan 


Display Modes 
00 8 8-bit character display-Left entry 


> 2:01 16 8-bit character display-Left entr 
10 8 8-bit character display-Right entry 
11 16 8-bit character display-Right ent: 


(4) 


All modes are explained in detail further in this manual. This! section 
will deal primarily with the make up of the mode setup wo ard how to 


correctly communicate it to the S-16 card once it's been assembled. 


After keyboard and display modes are decided upon look at the above 
table to assemble the complete mode set up word. For example, if the 
user desired an encoded scan sensor matrix and sixteen 8-bit character 


display with left entry, the mode set up word would be 0000 1100 (0046). 


To communicate this to the 8-16 it must be sent as the lower nibble 
of two 8-bit words with the upper nibble containing control information 


for the 5-15. 


The first word transmitted would be 2C. The data nibble C is the lower 
nibble of our mode set up word OC. The control nibble 2 tells the 5-16 
to use the data nibble as the lower nibble to IC-14 by enabling 10-12 
and disabling 10-13 and that this will be a command word because c/D 


is high. 


The second word transmitted would be BO. The data nibble O becomes the 
upper nibble to IC-14 because — the control nibble to B from 2. 
This toggles RD-4 which now disables IC-12 and enables IC-15. It leaves 
c/D high as before and now since our mode set up word has been completely 
reassembled and is ready to be written to ІС-14, a control В will cause 


the WR bit (RD7) to go high. 


(5) 


ec 
қ-а. MEN Keyboard J 


Scanned keyboard mode can be used with up to 64 key keyboards. There 


are 8 return lines available from the keyboard (card edge pins 57,39, 
41,43,45,46,47, and 48). Four scan lines are provided (38,40,42 and 44). 
These scan lines can be programmed for either encoded scan (8 X 8 key- 
board) or decoded scan ( 4 X 8 keyboard). 


Con nae Mf С чуй Z 


In the encoded scan mode only the 3 LSB scan lines can be used. (51-5 Cas, 74 
2° 


is used for display scanning only). These lines are brought to the 


card edge and must be decoded by the i Ғ 8 decodi device BoA 


for this application. With the above mentioned 8 return lines the user E 
is now provided with 8 rows of 8 bit of information allowing use of a 


64 key keyboard. Encoded scan pulses are active high. 


ә I LILI LILI tilt Lil 


(44) 


(42) 


512 | | | | 


(40) 


SL3* | | 


(58) 


* Use only for display (not keyboard) in this mode. 


Unless Connect t 54228 & Conti 
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Decoded scan mode causes SL-O - SL-3 to sequentially go low for 

1 clock pulse each, eliminating the need for user decoding but limiting 
the number of rows which can be scanned to 4. This gives the user a 4 
row by 8 bit configuration allowing use of a 32 key keyboard. Decoded 
scan pulses are active low. All 4 scan lines can be utilized in decoded 


scan mode. 


An important point to consider in deciding whether to use encoded or 
decoded scan (besides the size of the keyboard) is the fact that the 
scan lines are shared by both the input and display section. This means 
that when using decoded scan mode for а 4 X 8 key keyboard only 4 dis- 


plays will be usable. 


In either scanning mode a key depression generates a 6 bit encoding 
of key position. Position and shift (pin 8) and control (pin 7) аге 
stored in the FIFO. Keys are automatically debounced with 2 key lockout 


or N-key rollover which is software selectable. 
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II. Scanned Sensor Matrix Mode x 


This mode allows the user to substitute inputs other than keyboard 
keys into the system. If the possibility exists for more than one 
input to be active any any instant, which is an extremely likely poss- 


ibility, the user must provide external diode isolation. 


Debounce logic is inhibited in scanned sensor matrix mode. The status 
of the sensor is inputted directly to the sensor RAM. The sensor RAM 
becomes an image register reflecting the status of the switches in the 


sensor matrix. 


The IRQ line goes low in this mode when any change in the sensor RAM is 
detected. The board must be addressed for IRQ to be gated to the edge 
connector (pin 10). If only one board is being used it can be left 
addressed after system initialization. If more than one board is on a 
аанай RS-232-C line the host must interrogate each board to check 

for an IRQ signal. This relieves the host of having to constantly look 
at the entire sensor RAM and check for changes on all cards. The TRQ 
line is cleared by the first data read operation if the Auto-Increment 
flag is set to zero, or by the End Interrupt command if Auto-Increment 


is set to one. 
III. Strobed Input Mode UU 


The control line (pin T) becomes a strobe input in this mode. It has 
an internal pull up. When pulled low it causes data on return lines to 


be transferred to FIFO. 
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IV. Display Modes: 


p /* 
Eight or\sixteen 8-bit character modes with right og left entry /can be 


س ~~ 


programmed into IC-14. 8-bit characters allow use of 7-segment displays 


with decimal point (segments A — С and DP). 


When using left entry mode each display position directly corresponds 
to a byte in the Display RAM. RAM address О is the left - most display 
character and address 15 (or address 7 in 8 character display) is the 
right - most display character. Entering characters from position zero 
causes the display to fill from the left. The 17% (9%) character is 


entered back in the left - most position etc. 


When using right hand entry the first and all entries are placed in the 
right - most display character. Each time a new entry is given all 
previous entries shift one to the left. The left - most entry shifts 


off the display and is lost. 
Display Use and Control: 


The Display RAM is organized as sixteen 8-bit words using only 8 bytes 
for an 8 character display and all 16 bytes for a 16 character display. 
Information in the Display RAM is automatically scanned to the card 

edge 8 bits at a time on pins 29 thru 36. The voltage sourced to these 
pins depends on the voltage the user applies to pins 55 and 56. Maximum 
d are 15V at 500 ma. These 2 pins can be jumpered on board to +5 
volts for low power uses. Most display applications will require an 


external voltaze source to provide the necessa voltage and current 
5 р ту 


needed to drive 7-segment LED displays. 


fa) 


36 

29 
3/ 

33 
35 
32 
34 
30 


SS LINE 


The common pin of the user's 7-segment displays is connected to the 
appropriate scan line on pins 13 thru 28. These scan select lines аге 
active low open collector outputs capable of sinking 500 ma. per output. 


Typical connections are shown below: 


To max of 15 other displays 


8 ———— 
470 (ТҮР8) А 
Е 
Е 
D 
С IEE P/N 1723R 
G 
В Use 47 Q resistors 
DP for typical supply of 
12V DC. 
(13-28) 


The host must first set up the S-16 with the following command word 


to write to Display RAM: 


1]0]о]л1]А]А] А] А] | 
Display RAM 


= Address Location 
Auto-Increment 


To communicate this command to the S-16 the host must break it into 
upper and lower nibble which are each used as the lower nibble of the 
8 bit work transmitted to the 5-16. The upper nibble will consist of 


control bits. 


For Example: To write 16 characters in sequence to the Display RAM 


using the Auto-Increment function and beginning at RAM address 0, the 


(10) 


command word would be 90. The first word to the S-16 would be 20. 

The data nibble O is the lower nibble of the command word. ‘The control 
nibble 2, tells the S-16 to use the transmitted O as the lower nibble 

by enabling IC-12 and disabling IC-13 (RD4=0). The second word trans- 
mitted to the S-16 will be B9. The data nibble 9 will be used by the 
5-16 as the upper nibble data because the control word В will cause 

RD-4 to toggle high reversing the enable states on 10-12 and ІС-15. 

21% will also cause ІС-14 to accept the now fully assembled command 

word 90 on lines DBO thru DBT. 

Now that 10-14 is set up to write to Display RAM we must communicate 

data to it. Again, two words must be transmitted serially to commmicate 
one data word. 2X will communicate the lower nibble. 9X will communicate 
the upper nibble and command the write. This sequence can then be 


completed 16 times to communicate data to all 16 displays. 


Once data is in the Display RAM it will be continuously scanned to 
the display. Any single or combination of displays can be changed by 


writing new data to the Display RAM address specifically. 


The host can access display RAM either as a single location or in an 
Auto-Increment mode where the read line is toggled to step through Display 
RAM from the address in the Read Display Command Word: 
[о [1 [1 [лаја [А [Аа] 
| A dI —r»- Display RAM address 
— M» Auto-Increment 


The previously outlined procedure for transmitting data to the S-16 in 


two 8 bit word fashion must be followed. 
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The hoec Elisa сас Те Boiliey to ihhibst writing vo Еле Display БАМ 
and also to blank the displey. The following commani word incorporates 


both these functions: 


1 |0 |1 | X | Iw| Iw] BL BL 
A {BIA |B 
ДИ әкете Blanking (active high) 


—m Inhibit Writing (active high) 


— Don't Care 


Since it is possible to use the output as 2 4-bit ports instead of 1 
8-bit ав assumed in all previous discussions IW and BL functions are 
set up so that either lower (A) or upped (B) nibbles can be operated 


upon separately. 
FIFO/Sensor RAM: 


FIFO/Sensor is a dual function 8X 8 RAM. It is FIFO RAM in keyboard 
or sirobed input modes. Each new entry is written into successive RAM 


locations and when a read operation is commanded, information is read 


in order of entry. Ап :1Нф signal is given when-FIFO is mot empty. 


This block becomes Sensor RAM in scanned sensor matrix mode with each 
row of RAM indicating the status of the corresponding row of sensors in 
the sensor matrix. In this mode an IRQ signal is given when a change 


in sensor RAM is detected. 


The host sets up the S-16 for a FIFO/Sensor RAM read by first writing 


this command: 


011 [ol aij] 4 T4 


, 


RAM eddress bits 
X = Don't Care 
Auto Increment 
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In scan keyboard mode Auto Increment and RAM address bits are irrelevant. 
The data bus of IC-14 will be driven each subsequent read | CD (RDS) = 01 

in the same sequence іп which the data first entered FIFO by toggling the 
RD line (RD-6). Until another command is transmitted to the 5-16 all 


subsequent reads will be from FIFO. 


In the sensor matrix mode one of 8 rows of sensor RAM is chosen by the 
RAM address bits (AAA). If the Auto Increment bit is high each toggle of 


the read line will cause the next row of sensor RAM to be read. 


Remember, only 4 bits of data can be transmitted to the S-16 card at a 
time. So to transmit the above command word 4 bits of data and 4 bits 


of control will be transmitted twice; lower nibble, then upper nibble. 


Example: Іп scanned sensor matrix mode the host receives an IRQ signal 
and wants to interrogate sensor RAM to determine which sensor has changed 
state. The command word to start at RAM address О and automatically 


step through RAM by toggling the RD line is 0101 0000 or 5046. 


Assuming this S-16 card has already been addressed we would want to 
transmit the lower nibble first by sending 20 to the S-16. By sending 
the upper nibble 2 as a control word to the S-16 we are telling IC-14 


not to do anything because we are keeping CD, RD, and WR lines all high. 


The next word to the S-16 will be B5. The data word (lower nibble) 5 
will become the upper nibble data to IC-14. The control word (upper 


nibble) B will cause the following to happen: 


(13) 


RD4 - High - Causing the data word 5 to appear on DB4 thru DB? 
RD5 - High - Tells IC-14 this is a command word 
RD6 - Low - Tells IC-14 this is not a road operation 


RD7 - High - Tells IC-14 this is a write operation 


Now we have told IC-14 that we want to read sensor RAM starting at 
address 0. To actually get it to send this information back to us 


we must toggle the RD line of IC-14 by sending 40 8 times. 


Toggle YO-0-YO wl" есе жа A ау 


FIFO Status: 


jou | 8/в|о | v| Е| w| ww] 
No. of characters in FIFO 
FIFO Full 


Error - Underrun 


Error - Overrun 


Sensor Closure/Error Flag 


for multiple closures 


— — > Display Unavailable 


227123 
The status word can be obtained by a read operation with B high. This 
would require the word 6X to be communicated to the S-16. The lower 


nibble can be anything because IC-12 and IC-13 will be in a tri-state 


condition. 


In scanned keyboard and strobed input modes FIFO status is used to 


indicate the number of characters in FIFO and whether an error has 


(14) 


occurred; Overrun and underrun are the only two possible errors. 
Overrun occurs when the entry of another character into full FIFO is 


attempted.  Underrun occurs when the host tries to read an empty FIFO. 


Scanned sensor matrix mode uses FIFO status word to indicate that one 


or more sensor closures are contained in sensor RAM (S/E). 


If Display RAM is unavailable due to an as of yet uncompleted clear 


display or clear all operation the Du bit will be high. 


In special error mode simultaneous multiple closure is shown by the 


error flag which occurs in the S/E bit. (4% Á Й, А 4) 


Иле CHK = 09 pen 1 (1600 ба], 153,60Hz) ond doe 
fe 7? кин ebek spati ало А, ? эж 


All timing and scanning signals for 10-14 are generated by the clock 
frequency presented to pin 3 after being divided by a programmable 
interger divisor. By programming a divisor of 2 with an input clock 


frequency of a scan rate of approximately 200 KHZ will be generated. 


The divisor set up word is formatted as follows: 


[919111515 151515) 
1 | 


Lr. —— —t- Binary value of divisor 2-51 


A divisor of 2 would create a set up word of 22. This must be transmitted 


to the S-16 as two words which would be 22 and B2 respectively. 


(15) 


8279 (18-14) Command Instructions: 


Reset - Reset address decoder and 
latch IC-3 Resets all RAM 


functions on 8279 

Places 8279 in following 

modes 

а) 16 8-bit character display 
-left entry 

b) Encoded scan keyboard 

-2 key lockout 


Addressing -(Where X is the jumpered 
address of the desired card 


Program Clock Divisor (01011191 91 9| 912) 


(Where D is divisor in binary 
2-31) Example — + 2 


Mode Set Up Wrod 


(| 0f 0] | D] x] KT] 


0 О 0 Encoded Scan Keyboard 
-2 key lockout 

О О 1 Decoded Scan Keyboard 
-2 key lockout 

О 1 0 Encoded Scan Keyboard 
-N-key rollever 

О 11 Decoded Scan Keyboard 
-N-key rollever 

1:0 0 Encoded Scan Sensor : 

` Matrix 

1 0 1 Decoded Scan Sensor 
Matrix 

1 1.0 Strobed Input, 

` Encoded Display Scan 

111 Strobed Input, 
Decoded Display Scan 


DD 
00 8 8-bit character display 
-left entry 
=< 01° 16 8-bit character display 
-left entry 
10 8 8-bit cheracter display 
-righi entry 
11 16 8-bit character display 
-right entry 


Example: 16 8-bit display - left entry 
encoded scan sensor matrix 


00001100 = OC 


З 

N 

Ca 
w 
о 


( AKY 


ESET ESS 


End Interrupt (Restores IRQ if set 


Required after reading sensor RAM) ЕО 20 


Write Display RAM 
0|0|А1| 4 [4] 4 [4] 
LILI ls Display RAM 


Адатеѕѕ Start Loc. 
Auto Increment 
Example: Start at О and Auto Increment 


1001 0000 = 90 20 B9 


Lower nibble data 


To write deta 2X 


gx 


Upped nibble data + WR 2X gx 


Read Display RAM 


о[1[ЦА1[А]А]А]А 
Display RAM Address 


Auto Increment 


Exemple: Start at O and Auto Increment 
0111 ОООО - 70 т ж. 70 20 B7 
Toggle read lines 40 


Blenking (active high) 


inhibit Wriiing 


Don't Cer 


Exemple: Blank Disriey 


10100011 - 23 A3 23 BA 
Restore Ti С 5 
10100000-140 40 20 "| 34 


To <-16 


Description Command Worü|ist | 2nd 


Read FIFO Status 


The following status word can be 
obtained by a read operation with 
CD high 
X = Don't Care : 6X 6x 


LA Lis. of characters 
in FIFO 
—— FIFO Full 
Error-Underrun 
Error-Overrun 


Sensor Closure/ 
Error Flag for 
multiple closures 


— Display Unavailable 
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AY-5-1013A AY-3-1014A 
Maa киң GENERAL INFORMATION 


UAR/T: Universal Asynchronous Receiver/Transmitter 


FEATURES 


PIN CONFIGURATION 


= DTL and TTL compatible—no interfacing circuits required— 
40 LEAD DUAL IN LINE 


drives one TTL load 
a Fully Double Butfered—eliminates need for system 


ization, facilitates high-speed operation \ 
n handle multiple bauds Top View : 
receiving-! simultaneously 


= GIANT P-channel nitride process 
а Oto 40kbaud 
® Pull up resistors to Усс On all inputs 


a Start Bit Verification—decreases error rate with center 40 
sampling 25 

a Receiver center sampling of serial input; 46% distortion = 
immunity 56 

= High Speed Operation En 
в Three-State Outputs—bus structure capability 34 
в LowPower—minimum power requirements x 
= Input Protecled—eliminates handling problems d 
AY-5-1013A 29 
29 

28 

z 

26 

25 

24 


АҮ-6-1013 

= GIANT P-channel nitride process 

a Oto 22.5kbaud 

s Extended Operating Temperature Range: 
40° С to +85°C (plastic package) 
-55*C to *125*C (ceramic package) 

в Pull-up resistors to Voc оп all inputs 


23 
22 
л 


АҮ-3-1014А/10150 " Pin 2: AY-3-10144/1015D — No Connection. 


a Single Supply Operation: 5 { 
*4.75V to *14V (AY-3-1014A) 
+4.75V to 45.25V (AY-3-1015D) 
= CMOS compatible (AY-3-1014A) 
в 1% stop bit mode 
= Extemal reset of all registers except control bits register 
= GIANT I N-channel! lon Implant Process 


25 putkup resistors to Vee on atl inputs (AY210150) 7 


DESCRIPTION 


BLOCK DIAGRAM 


КЫ 
тегі 


The Universal Asynchronous Receiver/Transmitter (UAR/T) is 
ап LSI subsystem which accepts binary characters from either a 
terminal device ог a computer and receives/ransmits this 
character with appended control and error detecting bits. All 


алчу га 


ши 


characters contain a start bit, 5 10 8 data bis, one or two stop bits é A o 
(1% stop bit capability with the AY-3-1014A/1015D), and either ES e —~ БИЕ 


odd/even parity or no parity. In order 10 make the UAR/T 
universal, the baud, bits per word, parity mode, and the number 
of stop bits sre externally selectable. The device is constructed 
оп а single monolithic chip. All inputs and outputs are directly 
compatible with MTOS/MTNS Jogic, and also with 
TTL/DTL/CMOS logic without the need for interfacing 
components. All strobed outputs are three-state logic, 


Н 


LII E 


LIMIT 
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PIN FUNCTIONS 


UAR/T GENERAL INFORMATION ХАВ 
== 


Pin No. 


Name (Symbol) 


Function 


a UON 


5-12 


13 


14 


15 


16 


21 


23 


24 


25 


37-38 


39 


Va Power Supply (Уа) 


Via. Power Supply (V) 
Ground (Vea) 
Received Data Enable (НОЕ) 


Received Data Bits (RD8-RD1) 


Parity Error (PE) 
Framing Error (FE) 


Over-Run (OR) 


Status Word Enable (SWE) 


Receiver Clock (RCP) 


Reset Data Available (RDAV) 


Data Available (DAV) 


Serial input (51) 


External Reset (XR) 


Transmitter Buter Empty (TBMT) 


Data Strobe (DS) 
End of Character (EOC) 
Serial Output (SO) 


Data Bit Inputs (DB1-DB8) 
Contro! Strobe (CS) 


Мо Parity (NP) 


Number of Stop Bits (TSB) 


Number of Bits/Character (NB2,NB1) 


Од Еуеп Parity Select (EPS) 


Transmitter Clock {TCP} 


+5V Supply 

-12У Supply (Not connected tor AY-3- 1014A/1015) 

Ground 

A logic "0" on the receiver enable line places the received data 
onto the output lines 

These are the B cata ори! lines. Received characters are right 
justified: the LSB always appears on RD1. These lines have tri- 
State outputs; i.e., they have the normal TTL ouput characteris- 
tics when RDE is "0" and a high impedance state when RDE is 
"1". Thus, the data outputlines can be bus structure oriented. 
This line goes to a logic 717 if the received character parity does 
not agiee with the selected parity. Tri-state. 

This line goes to a logic “17 if the received character has no valid 
stop bit. Tri-state. 

This tine goes to a logic "17 if the previously received character is 
not read (DAV line not reset) before the present characler 15 
transferred to the receiver holding register. Tri-state. 

A logic "0" on this line places the status word bits (PE, FE, OR, 
DAV, TBMT) onto the output lines. Tri-state. 

This line will contain 8 clock whose frequency is 16 times (16X) 
the desired receiver baud. 

Alogic 707 will reset the DAV line. The DAV F/F is only thing that 
isreset Must betiedtologic 1’ whennotinuseontheAY-3-W144, 
This line goes 10 в logic 717 when an entire character has been 
received and transferred to the receiver holding register. Tri- 
state. Fig.12,34. 

This line accepts the seria! bit input stream. A Marking (logic 717) 
to spacing (logic 707) transition is required for initiation of data 
reception. Fig.11,12,33,.34. 

Resets all registers except the control bits register (the 
received data register is not reset in the AY-5-1013A and 
AY-6-1013). Sets SO, EOC, and TBMT to a logic “1”. Resets 
DAV, and error flags їо 707. Clears input data buffer. Must be 
tied to logic "0" when not in use. 

The transmitter bufler empty flag goes to a logic 717 when the 
Gata bits holding register may be loaded with another character. 
Tri-state. See Ғір.18.20,40,42. 

A strobe on this line will enter the data bits into the data bits 
holding register. Initial data transmission is initiated by the rising 
edge of DS. Data must be stable during entire strobe. 

This line goes to a logic 717 each time a full character is transmit- 
ted. It remains at this level until the start of transmission of the 
next character. See Fig.17,19.39,41. 

This line will serially, by bit, provide the entire transmitted char- 
acter. It will remain а! a logic 717 when no data is being transmit- 
ted. See Fig.16. 

There are up to 8 data bit input lines available. 

A logic 717 on this lead will enter the contro! bits (EPS, МВТ, NB2, 
TSB, NP) into the control bits holding register. This line can be 
strobed or hard wired toa logic 717 level. 

A logic 717 on this lead will eliminate the parity bit from the 
transmitted and received character (no PE indication). The stop 
bit(s) will immediately follow the last data bit. If not used, this lead 
must be tied to a logic “07. 

This lead will select the number of stop bits, 1 or 2, to be 
appended immediately afier the parity bit. A logic 707 will insert 1 
siop bit and a logic 717 will insert 2 stop bits. For the AY-3- 
1014A/1015, the combined selection of 2 stop bits and 5 
bits/character will produce 1% stop bits. 


These two leads will be internally decoded to select either 5, 6, 7 
or B Gaia bits/characler. 
NB2 NBI Bits/Character 


0 0 5 
0 1 6 
1 0 7 
1 1 8 


The logic level on this pin selects the type of parity which will be 
appended immediately afier the data bits. Н also determines the 
parity that will be checked by tne receiver. A logic 707 will insert 
odd parity and a logic 717 will insen even parity. 

This line will contain a clock whose frequency ts 16 limes (16X) 
the desired transmitter baud . 


22 


САА 


UAR/T GENERAL INFORMATION 


TRANSMITTER OPERATION 
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Initlalizing 


Power is applied, external reset is enabled and clock pulse is 
applied having a frequency of 16 times the desired baud. The 
above conditions will set TBMT, EOC, and SO to logic "1" (line is 
marking). 

After initializing is completed, user may set control bits and data 
bits with control bits selection normally occurring before data 
bits selection. However, one may set both OS and CS simul- 
taneously if minimum pulse width specifications are followed. 
Once Data Strobe (DS) is pulsed the TBMT signal will change 
froma logic “1" to a logic "0" indicating that the data bits holding 
register is filled with a previous character and is unable to receive 
new data bits, and transmitter shift register is transmitting pre- 
viously loaded data. TBMT will return to a logic "17. When 
transmitter shift register is empty, data bits in the holding register 
are immediately loaded into the transmitter shift register for 
transmission. The shifting of information from the holding regis- 
ter to the transmitier shift register will be followed by SO and 
EOC going to a logic 707, and TBMT will also go to a logic “17 
indicating that the shifting operation is completed and that the 
data bits holding register is ready to accept new data. It shouid be 
remembered that one full character time is now available for 
loading of the next character without loss in transmission speed 
дие to double buffering (separate data bits holding register and 
transmitter shift register). 

Data transmission is initiated with transmission of a start bit, data 
bits, parity bit (if desired) and stop bit(s). When the tast stop bit 
has been on line for one bit time, EOC will go to a logic “Л” 
indicating that new character is ready for transmission. This new 
character will be transmitted only if TBMT is a logic “0” as was 
previously discussed. 
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UAR/T GENERAL INFORMATION ис 


RECEIVER OPERATION 


, tues тож: Ow 
2 puist їкїїөза ESET 
3 stutt saup - x Cun 
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[ACSC вата азан ава taso 


Fig2 
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initializing 

Power is applied, externa! reset is enabled, and clock pulse is 
applied having a frequency of 16 times the desired baud. The 
previous conditions will set data available (DAV) to a logic 717. 


After initializing is completed, user should note that one set of 
control bits will be used for both receiver and transmitter making 
individua! control bit setting unnecessary. Data reception starts 
when serial input signaf changes from Marking (logic 717) to 
spacing (logic “07 ) which initiates start bit. The start bit is valid if, 
after transition from logic "1" to logic "0", the S! line continues to 
be at logic 707, when center sampled, 8 clock pulses later. If, 
however, line is at a Jogic 717 when center sampling occurs, the 
start bit verification process will be reset. If the Serial Input line 
transitions from a logic “1” to a logic 707 (marking to spacing) 
when the 16x clock is in a logic "1" state, the bit time, for center 
sampling will begin when the clock line transitions from a logic 
"1^ to a logic "0" state. After verification of a genuine start bit, data 
bit reception, parity bit reception and stop bit(s), reception 
proceeds in an orderly manner. 

While receiving parity and stop bit(s) the receiver will compare 
transmitted parity and stop bit(s) with control data bits (parity 
and number of stop bits) previously set and indicate an error by 
changing the parity error flip flop and/or the framing error flip 
flop to a logic "1". It should be noted that if the No Parity Mode is 
selected the PE (parity error) will be unconditionally setto a logic 
“0”. 

Once a full character is received, internal logic looks at the data 
available (DAV) signal to determine if data has been the read out. 
Ifthe DAV signal is at a logic “1" the receiver will assume data has 
not been read out and the over run flip flop of the status word 
holding register will be set to a logic 17. If the DAV signal is at a 
logic "0" the receiver will assume that data has been read out. 
After DAV goes to a logic “17, the receiver shift register is now 
ready to accept the next character and has one full character time 
to remove the received character. 


Intel 


8279/8279-5 
PROGRAMMABLE KEYBOARD/DISPLAY INTERFACE 


а MCS-85'" Compatible 8279-5 я Dual 8- or 16-Numerical Display 


z Simultaneous Keyboard Display 


Operations a Single 16-Character Display 
= Scanned Keyboard Mode a Right or Left Entry 16-Byte Display 
= Scanned Sensor Mode nem, 
= Strobed Input Entry Mode a Mode Programmable from CPU 


ш 8-Character Keyboard FIFO 


2-Key Lockout or N-Key Rollover with 
Contact Debounce = Interrupt Output on Key Entry 


ш Programmable Scan Timing 


The Intel® 8279 is a general purpose programmable keyboard and display I/O interface device designed for use with 
Intel® microprocessors. The keyboard portion can provide a scanned interface to a 64-contact key matrix. The 
keyboard portion will also interface to an array of sensors or а strobed interface keyboard, such as the hall effect and 
ferrite variety. Key depressions can be 2-key lockout or N-key rollover. Keyboard entries are debounced and strobed in 
an B-character FIFO. If more than 8 characters are entered, overrun status is set. Key entries set the interrupt output 
line to the CPU. : 


The display portion provides a scanned display interface for LED, incandescent, and other popular display 
technologies. Both numeric and alphanumeric segment displays may be used as well as simple indicators. The 8279 
has 16X8 display RAM which can be organized into dual 16X4. The RAM can be loaded or interrogated by the CPU. Both 
right entry, calculator and left entry typewriter display formats are possible, Both read and write of the display RAM 
can be done with auto-increment of the display RAM address. 
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HARDWARE DESCRIPTION 


The 8279 is packaged in a 40 pin DIP. The following 15 
a functional description of each pin. 


No. O! 
Pins Designation 

8 DBo-DB7 
1 CLK 
1 RESET 
1 CS 
1 Ao 
2 RD, WR 


Function 


Bi-directional data bus. АН data 

and commands between the 

CPU and the 8279 are trans- 

mitted on these lines. 

Clock from sysiem used to gen- 

erate internal timing. 

A high signal on this pin resets 

the 8279. After being reset the 

8279 is placed in the following 

mode: 

1) 16 8-bit character display 
— left entry. 

2) Encoded scan keyboard—2 
key lockout. 

Along with this the program 

Clock prescaler is set to 31. 


Chip Select. A low on this pin 
enables the interface functions 
to receive or transmit. 

Buffer Address. A high on this 
line indicates the signals in or 
oul are interpreted as a com- 
mand or status. A low indicates 
that they are data. 
Input/Output read and write. 
These signals enable the data 
buffers 1o either send data 10 
the external bus or receive it 
irom the external bus. 
Interrupt Requ 


п a sensor 
rrupt line goes 


mode, the in 
high whenever a change in a 
sensor is detected. 


Ground and power supply pins. 


Scan Lines which are used to 
scan the key switch or sensor 
matrix and the display digits. 
These lines can be either en- 
coded (1 of 16) or decoded (10f 
4). 

Return line inputs which are 
connected to the scan lines 


through the keys or sensor 
switches. They hav 


Ден uos to eri dd 
ighu а switch closure pulls 


one low. They also serve as an 
B-bit input in the Strobed Input 
mode. 
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1 SHIFT 


6; Care, | 


The shift input status is stored 
along with the key position on 
key closure in the Scanned 


Keyboard modes. It has an 
зме internal puliup 1o keep i 
high until a switc sure pulls 


1 CNTL/STB 


4 OUT Ao-OUT Аз 
4 OUT Bo-OUT Вз 


it low. 


For keyboard modes this line is 
used as a control! input and 
stored like status on a key clo- 
sure, The line is also the strobe 
line that enters the data into the 
FIFO in the Strobed Input mode. 


(Rising Edge). It has an 

O keep it high 
until a switch closure pulls it 
low. 


These two ports are the outputs 
for the 16 x 4 display refresh 
registers. The data from these 
outputs is synchronized to the 
scan lines (510-513) for mutti- 
plexed digit displays. The two 4 
bit ports may be blanked inde- 
pendently. Theseiwo poris may 
also be considered as one 8 bit 
port. 


Blank Display. This output is 


ПО Contro! and Data Buffers 


The 1/О control section uses the CS, Ao, RD and WR lines 
to contro! data flow to and from the various internal 
registers and buffers. All data flow to and from the 8279 is 
enabled by CS. The character of the information, given or 


desired, by the CPU, is identified by 


means the information is a command or status. А logi 

zero means the information is data. RD and WR determine 
the direction of data flow through the Data Buffers. The 
Data Buffers are bi-directional buffers that connect the 
internal bus to the externa! bus. When the chip is not 


selected (CS - 


1). the devices are in a high impedance 


state. The drivers input during WR e CS and output during 


RD e ČS. 


Control and Timing Registers and Timing Control 
These registers store the keyboard and display modes and 
other operating conditions programmed by the CPU. The 
modes are programmed by presenting the proper 
command on the data lines with Ap = 1 and then sending 
a WR. The command is latched on the rising edge of WR. 


00742А 


N 


Ao. A logic one 


used to blank the display during ue 
digit switching or by a display 

blanking command. Aa > 
- Нион = 


PRINCIPLES OF OPERATION 


he following is a description of the major elements of the 
9 Programmable Keyboard/Display interface device. 
er 1o the block diagram in Figure 1. 


Fa 
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FUNCTIONAL DESCRIPTION 


Since data input and display are an integral part of many 
microprocessor designs, the system designer needs an 
interface that can control these functions without placing 
a large load on the CPU. The 8279 provides this function 
for 8-bit microprocessors. 


The 8279 has two sections: keyboard and display. The 
keyboard section can interface to regular typewriter style 
keyboards or random toggle or thumb switches. The 
display section drives alphanumeric displays or a bank of 
indicator lights. Thus the CPU is relieved from scanning 
the keyboard or refreshing the display. 


The 8279 is designed to directly connect to the 
microprocessor bus. The CPU can program all operating 
modes for the 8279. These modes include: 


Input Modes 


* Scanned Keyboard — with encoded (B x 8 key 
keyboard) or decoded (4 x 8 key keyboard) scan lines. 
A key depression generates a 6-bit encoding of key 
position. Position and shift and control! status are 
stored in the FIFO. Keys are automatically debounced 
with 2-key lockout or N-key rollover. 


• Scanned Sensor Matrix — with encoded (8 x 8 matrix 
switches) or decoded (4 x 8 matrix switches) scan lines. 
Key status (open or closed) stored in RAM addressable 
by CPU. 


* Strobed Input — Data on return lines during contro! 


line strobe is transferred to FIFO. 


Output Modes 


* Bor 16 character multiplexed displays that can be or- 
ganized as dual 4-bit or single 8-bit (Bp = Do, Аз = D7). 
* Right entry or left entry display formats. 


Other features of the 8279 include: 
* Mode programming from the CPU. 
* Clock Prescaler 


* Interrupt output to signal CPU when there is keyboard 
or sensor Gata available. 


* An 8 byte FIFO to store keyboard information. 


* 16 byte internal Display RAM for display refresh. This 
RAM can also be read by the CPU. 


CLK RESET 


DBO-7 


1111 


Él 


INTERNAL - DATA BUS (8) 


7 nani E 


N 


DISPLAY 
REGISTERS 


OUT А) OU! Bo» 85 


DISPLAY CONTROL AND LEX] 
ADDRESS TIMING FIFO/SENSOR KEYBOARD 
REGISTERS REGISTERS RAM Dt BOUNCE 
AND 


CONTROL 


SCAN COUNTER 


SHIFT 
Stos Rios — CNIL/STB 


2T 
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SOFTWARE OPERATION 


The command is then decoded and the appropriate 


function is set. The timing control contains the basic 
timing counter chain. The first counter is a + N prescaler 
that can be programmed to yield an internal frequency 
of 100 kHz which gives а 5.1 ms keyboard scan time and 
a 10.3 ms debounce time. The other counters divide 
down the basic internal frequency to provide the proper 
key scan, row scan, keyboard matrix scan, and display 
scan times. 


Scan Counter 


The scan counter has two modes. In the encoded mode, 
the counter provides a binary count that mus! be 
externally decoded to provide the scan lines for the 
keyboard and display. In the decoded mode, the scan 
counter decodes the leas! significant 2 bits and provides a 
decoded 1 of 4 scan. Note than when the keyboard is іп 


штво аа СЕ 


The following commands program the 8279 operating 
modes. The commands are sent on the Data Bus with CS 
low and Ao high and are loaded to the 8279 on the nsing 
edge ol WR. УБ 


Keyboard/Display Mode 581 
MSB LSB 


Where DD is the Display Mode and KKK is the Keyboard 
Mode 


Code: 


decoded scan, so is the display. This means that only the рр 
first 4 characters in the Display RAM are displayed. 00 88-bit character display — Left entry 
In the encoded mode, the scan lines are active high 0 1 16 B-bit character display — Left entry” Фр , 
. In the decoded mode, t i i : ; , 
outputs. In the decode ode, the scan lines are active 1 0 88-bit character display — Right entry 
low outputs. 
1 16 8-bit character display — Right entry 


Return Buffers and Keyboard ая 
and Control 

The 8 return lines are buffered and latched by the Return 
Buffers. In the keyboard mode, these lines are scanned, 
looking for key Closures in that row. H the debounce 
circuit detects a closed switch, it waits about 10 msec to 


TEE: 1 


ғо description of right and lett entry, see Interface 


Considerations. Note that when decoded scan is set in 
keyboard mode, the display is reduced to 4 characters 
independent of display mode set. 


"Ay mS 


check if the switch remains closed. If it does, the address KKK 

of the switch in the matrix plus the status of SHIFT and 0 0 Encoded Scan Keyboard — 2 Key Lockout” Са» 7-7 J 
CONTROL are transferred to the FIFO/In the scanned d^ 
Sensor Matrix modes, the contents of the return lines is 0 0 1 Decoded Scan Keyboard — 2-Key Lockout | 
directly transferred to the corresponding tow of the 0 1 0 Encoded Scan Keyboard — N-Key Rollover 

Sensor RAM (FIFO) each key scan time. In Strobed input 

mode, the contents of the return lines are transferred to 0 1 1 Decoded Scan Keyboard — N-Key Rollover 

the FIFO on the rising edge of the CNTL/STB line pulse. 100 Encoded Scan Sensor Matrix 

FIFO/Sensor RAM and Status 1 0 1 Decoded Scan Sensor Matrix 

This block is a dual function 8 x 8 RAM. In Keyboard or 1 1 0 Strobed Input, Encoded Display Scan 

Strobed Input modes, И is a FIFO. Each new елігу is 1 1 1 Strobed Input, Decoded Display Scan 

written into successive RAM positions and each is then 

read in order of entry. FIFO status keeps track of the Program Clock ie = P 

number of characters in the FIFO and whether it is full or ~ Lt 

empty. Too many reads or writes will be recognized as an Я 

itor The Status сап be read by an RD with CS tow and шан | 010159 Р Р [Р |e] 


Ap high. The status logic also provides ап IRQ signal 
when the FIFO is not empty/in Scanned Sensor Matrix 
mode, the memory is a Sensor RAM. Each row of the 
Sensor RAM is loaded with the status of the correspond- 
ing row of sensor in the sensor matrix. In this mode, IRQ is 
high if a change in a sensor is detected. 


Display Address Registers and Display RAM 


The Display Address Registers hold the address of the 
word currently being written or read by the CPU and the 
two 4-bit nibbles being displayed. The read/write 
addresses are programmed by CPU command. They also 
Can be set to auto increment after each read or write. The 
Display RAM can be directly read by the CPU after the 
correct mode and address is set. The addresses for the A 
and B nibbles are automatically updaled by the 8279 to 
match data entry by the CPU. The A and B nibbles can be 
entered independently or as one word, according to the 
mode that is set by the CPU. Data entry 10 the display сап 
be set to either teft or right entry. See Interface 
Considerations for details. 
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Read FIFO/Sensor ВАМ, 
——À 


All timing and multiplexing signals for the 8279 are 
generated by an internal prescaler. This prescaler 
divides the external clock (pin 3) by a programmable 
integer. Bits PPPPP determine the value of this integer 
which ranges from 2 to 31. Choosing a divisor that yields 


times. For instance, if Pin 3 of the 8279 is being clocked 
by a 2 MHz signal, PPPPP should be set to 10100 to 
divide the clock by 20 to yield the proper 100 kHz operat- 
ing frequency. 


i Oe 
АДА X= Don't Care 


(21312| "IB | ] 


The CPU sets up the 8279 for a read of the FIFO/Sensor 
RAM by first writing this command. In the Scan Key- 


Code: 


“Default after reset 


09742A 


Г, 


100 kHz will give the specified scan and debounce Da 


Agr. ЫГ? 


эх бор 


din ra 


5%, 


7. 


“- 


8278/8279-5 


he 8279 will automati- 
е data bus for each subsequent read (Ag = 0) 
i i first entered the 


In the Sensor Matrix Mode, the RAM address bits AAA 
select one of the 8 rows of the Sensor RAM. If the Al flag 
is set (Al= 1), each successive read will be from the sub- 


ent row of the sensor RAM. 
sequ А АМ 


l N 
Read Display RAM „ ! Яғ ELS 
E 2 4 i 152 


code: [|1 |. |а| а [а 


! 


The CPU sets up the 8279 for aread of the Display RAM 
by first writing this command. The address bits AAAA 


select one of the 16 rows of the Display RAM. If the AL. 


flag is set (Al = 1), this row address will be incremented 
after each following read or write 10 the Display RAM. 
Since the same counter is used for both reading and 
writing, this command sets the next read or write 


address and the sense of the Aulo-Incremeni mode for 


both operations. 


Write Display RAM 


Code: BE 0 | al ajajaja] 


The CPU sets up the 8279 for a write to the Display RAM 
by first writing this command. Afier writing the com- 
mand with Ag = 1, all subsequent writes with Ag=0 will 
be to the Display RAM. The addressing and Auto- 
Increment functions are identical lo those for the Read 
Display RAM. However, this command does not affect 
the source of subsequent Data Reads; the CPU will read 
from whichever RA isplay or FiFO/Sensor) which 
was last specified. Н, indeed, the Display RAM was last 


specified, the Write Display RAM will, nevertheless, 
change the nexi Read location. 


Al 


MIONE 
Display Write InhlbiY Blanking 


А B A B 
coe [o e e eTe 
25 5 e 


The IW Bits can be used to mask nibble A and nibble B 
in applications requiring separate 4-bit display ports. By 
setting the IW flag (IW = 1) for one of the ports, the port 
becomes marked so that entries to the Display RAM 
from the CPU do not affect that port. Thus, if each nibble 
is input 10 a BCD decoder, the CPU may write a digit to 
the Display RAM without affecting the other digit being 
displayed. It is important to note that bit By corresponds 
to bit Dg on the CPU bus, and that bit A4 corresponds to 
bit Dy. 


If the user wishes to blank the display, the BL flags are 
available for each nibble. The last Clear command issued 
determines the code to be used as a "blank." This code 
defaults to all zeros after a reset. Note that both BL 
flags must be set to blank a display formatted with a 
single 8-bitpon. 


Clear 


Code: 1 Е ІСІ co | | crf ca] 

Тһе Cp bits are available in this command to clear all 
rows of the Display RAM to a selectable blanking code 
as follows: 


Ср Cp Cp 
Eod 
1 
0 x All Zeros (X = Don't Care) OFF 
? 576 AB = Hex 20 (0010 0000) 


OA 

---- Enable clear display when = 1 (or by Сд = 1) 
During the time the Display RAM is being cleared (~ 160 us), 
it may not be written to. The most significant bit of the 
FIFO status word is set during this time. When the Dis- 
play RAM becomes available again, it automatically 
resets. 


1 1! All Ones 


M the Cg bit is asserted (Ср = 1), the FIFO status is 
cleared and the interrupt output line is reset. Also, the 
Sensor RAM pointer is set to row 0. 


Са, the Clear All bit, has the combined effect of Cp and 

Cer it uses the Cp clearing code on the Display an 
also clears FIFO status. Furthermore, it resynchronizes 
the internal timing chain. 


End InterrupvError Mode Set 


ШЕН Ix X = Don't care. 


For the sensor matrix modes this command lowers the 
IRQ line and enables further writing into RAM. (The IRQ 
line would have been raised upon the detection of a 
change in a sensor value. This would have also inhibited 
further writing into the RAM until reset). 


Code: 


For the N-key rollover mode — if the E bit is programmed 
to 71" the chip will operate in the special Error mode. (For 
further details, see Interface Considerations Section.) 


Status Word -~--AyFo 


The status word contains the FIFO status, error, and 
display unavailable signals. This word is read by the CPU 
when Ao is high and CS and RD are tow. See Interface 
ша more detail on status word. 


Data Read Ss 


Data is read wel, бЕ зла RD are all low. The source 
of the data is specified by the Read FIFO or Read Display 
commands. The trailing edge of RD will cause the address 
of the RAM being read to be incremented if the Auto- 
Increment flag is set. FIFO reads always increment (if no 
error occurs) independent of Al. 


Data Write “6 


Data that is written “ан Ao, CS and WR low is always 
written lo the Display RAM. The address is specified by the 
latest Read Display or Write Display command. Auto- 
incrementing on the rising edge of WR occurs if Al set by 
the latest display command. 
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INTERFACE CONSIDERATIONS 
Scanned Keyboard Mode, 2-Key Lockout , 


There are three possible combinations of conditions 
that can occur during debounce scanning. When a key is 
depressed, the debounce logic is set. Other depressed 
_keys are looked for during. the next two scar scans. If попе 
are encountered, 11 is a single key depression and the 
key position is entered into the FIFO along with the 
status of CNTL and SHIFT lines. If the FIFO was empty, 
IRQ will be set 10 signal the CPU that there is an entry in 
the FIFO. If the FIFO was full, the key will not be entered 
and the error flag will be set. If ano switch is 
encountered, no entry to the FIFO. can occur. Н all other ^ 
keys are released before this one, then it у will be entered 
to the FIFO. 1f this key is released before any other, it 
will be mF Cm EG CA 
only once per depression, no matter how many keys 
were pressed along with it or in what order they were 
released. If two keys are depressed within the debounce 
cycle, it is a simultaneous depression. Neither key will 
be recognized until one key remains depressed alone. 


The last key will be treated as a single key depression. 


Scanned Keyboard Mode, N-Key Rollover 


With N-key Rollover each key depression is treated 
independently from all others. When a key is depressed, 
the debounce circuit waits 2 keyboard scans and then 
checks to see if the key is still down. If it is, the key is 
entered into the FIFO. Any number of keys can be 
depressed and another can be recognized and entered 
into the FIFO. If a simultaneous depression occurs, the 
keys are recognized and entered according їо the order 
the keyboard scan found them. 


N Kay Foire 
Scanned Keyboard расы! Error Modes 


For N-key rollover mode the user can program a special 
error mode. This is done by the "End Interrupt/Error Mode 
Set" command. The debounce cycle and key-validity 
check are as in normal N-key mode. If during a single 
Gebounce cycle, two keys are found depressed, this is 
considered a simultaneous multiple depression, and sets 
an error flag. This flag will prevent any further writing into 
the FIFO and will set interrupt (if not yet set). The error flag 
could be read in this mode by reading the FIFO STATUS 
word. (See "FIFO STATUS" for further details.) The error 
flag is reset by sending the normal. CLEAR command with 
СЕ = 1. 


Sensor Matrix Mode 

In Sensor Matrix mode, the debounce logic is inhibited. 
The status of the sensor switch is inputted directly to the 
Sensor RAM. In this way the Sensor RAM keeps an image 
of the state of the switches in the sensor matrix. Although 
debouncing is not provided, this mode hes the advantage 
that the CPU knows how long the sensor was closed and 
when it was released. A keyboard mode can only indicate 
a validated closure. To make the software easier, the 
designer should functionally group the sensors by row 
since this is the format in which the CPU will read them. 
The IRQ line goes high if any sensor value change is 
detected at the end of a sensor matrix scan. The IRQ lineis 
cleared by the first data read operation if the Auto- 
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Increment flag is set to zero, ог by the End Interrupt 
command if the Aulo-Increment flag is set to one. 


Note: Multiple changes in the matrix Addressed by (510-3 
= 0) may cause multiple interrupts. (SLo = Qin the Decoded 
Mode). Reset may cause the 827910 ѕее multiple changes. 


Data Format 

In the Scanned Keyboard mode, the character entered 
into the FIFO corresponds 10 the position of the switch 
in the keyboard plus the status of the CNTL and SHIFT 
lines (non-inverted). CNTL is the MSB of the character 
and SHIFT is the next most significant bit. The next 
three bits are from the scan counter and indicate the 
row the key was found in. The last three bits are from the 
column counter and indicate 10 which return line the key 
was connected. 


MSB LSB 


SCANNED KEYBOARD DATA FORMAT 
کے‎ I 


In Sensor Matrix mode, the data on the return lines is 
entered directly in the row of the Sensor RAM that 
corresponds to the row in the matrix being scanned. 
Therefore, each switch postion maps directly to a Sensor 
RAM position. The SHIFT and CNTL inputs are ignoredin 
this mode. Note that switches are not necessarily the only 
thing that can be connected to the return lines in this 
mode. Any logic that can be triggered by the scan lines 
can enter data 10 the return line inputs. Eight multiplexed 
input ports could be tied to the return lines and scanned by 
the 8279. 


MSB LSB 
: 


In Strobed Input mode, the data is also entered to the FIFO 
from the return lines. The data is entered by the rising 
edge of a CNTL/STB line ри! е. Data can come from 
another encoded keyboard or simple switch matrix. The 
return lines can also be used as a general purpose strobed 
input. 


MSB 158 
5 f 
Display a / 


Lett Entry 
Left Entry mode is the si mplest display formatin that each 


display position directly corresponds to a byte (or nibble) 
in the Display RAM. Address 0 in the RAM is the left- most 
display character and address 15 (or address 7 in 8 
character display) is the right most display character. 
Entering characters from position zero causes the display 
to fill from the left. The 17th (Sth) characteris entered back 
in the left most position and filling again proceeds from 
there, 
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0 1 14 15-4-- Display 

Jo a H Address 
01 14 15 
2nd entry | 1 | 2 | | 
0 1 14 15 
0 1 14 15 
17th entry | 17 | 2 | 
0-4 14 15 


18th entry 


LEFT ENTRY MODE 
{AUTO INCREMENT) 


Right Entry 


Right entry is the method used by most electronic 
calculators. The first entry is placed in the right most 
display character. The next entry is also placed in the right 
most character after the display is shifted tefl one 
character. The left most character is shifted off the end 
and is lost. 


1 2 14 15 0# Display 
esit Lj oe 
2з ад 15 D 1 
2nd entry | | | | || 2 | 
3 4 2.40 % 2 
01 te 13 14 15 
16th entry [le] 14/15 116 
11:16:54 232 1415 0 
17th entry [213] [15 [1 [12 | 
2 3 15 0 1 
18th entry 16|17 ІЗ 


RIGHT ENTRY MODE 
(AUTO INCREMENT) 


Note that now the display position and register address do 
not correspond. Consequently, entering a character to an 
arbitrary position in the Auto Increment mode may have 
unexpected results. Entry starting at Display RAM address 
O with sequential entry is recommended. 


Auto Increment 


In the Left Entry mode, Auto Incrementing causes the 
address where the CPU will next write to be incremented 
by one and the characler appears in the nex! location. 
With non-Auto incrementing the entry is both to the same 
RAM address and display position. Entry to an arbitrary 
address in the Auto Increment mode has no undesirable 
side elfects and the result is predictable: 
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0 12 3 4 5 6 7-4—Diplay 


Address 
012 3 4 5 6 7 
2nd entry (3121 | | ГІ | | 
012 3 4 56 7 
өнөө [ТТТ 
10010101 
Enter next a1 Location 5 Auto Increment 
0 1 2 3 4 5 6 7 
01234567 
eem DIST TIT] 


LEFT ENTRY MODE 
(AUTO INCREMENT) 


In the Right Entry mode, Auto Incrementing and non 
Incrementing have the same effect as in the Left Entry 
except if the address sequence is interrupted: 


12 3 4 5 6 7 O0O--—Dtiplay 


Address 
зз 4 58 6 I 0 3 
2nd entry [ | 1 | HE 
23 45 670 1 
Command | 1 2] 
10010101 | | | | d 1 
Enter next at Location 5 Auto Increment 
3 4 5 6 7 0 1 2 
4 5 67 01 2 3 
oo (Biel PPT T] 


RIGHT ENTRY MODE 
(AUTO INCREMENT) 


Starting at an arbitrary location operates as shown below: 


012 3 4 5 6 74 Display 


10010101 Address 
` Enier next at Location 5 Auto Increment 
7 2 3 4 5607-0 
Ist entry 


23456701 


өөө EPP REPT 
Sth entry |516171819121314| 


RIGHT ENTRY MODE 
[AUTO INCREMENT) 
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Entry appears to be from the initial entry point. 


8/1 6 Character Display Formats 


If the display mode ts set to an 8 character display, the on 
duty-cycle is double what it would be for a 16 character 
display (e.g., 5.1 ms scan time for B characters vs. 10.3 ms 
for 16 characters with 100 kHz internal frequency). 


G. FIFO Status 


FIFO status is used in the Keyboard and Strobed Input 
modes to indicate the number of characters in the FIFO 
and to indicate whether an error has occurred. There are 
two types of errors possible: overrun and underrun. 
Overrun occurs when the entry of another character into a 
full FIFO is attempted. Underrun occurs when the CPU 
tries to read an empty FIFO. 


The FIFO status word also has a bit to indicate that the 
Display RAM was unavailable because a Clear Display or 
Clear All command had not completed its clearing 
operation. 


APPLICATIONS. 


in a Sensor Matrix mode, a bit is set in the FIFO status 
word 1o indicate that at least one sensor closure indica- 
tion is contained in the Sensor RAM. 

In Special Error Mode the S/E bit is showing the error 
flag and serves as an indication to whether a simultane- 
ous multiple closure error has occurred. 


FIFO STATUS WORD 
* FIFO Full 


DDDBDED 


pH Number of 
characiers in FIFO 
—— Error-Underrun 
—— Error-Overrun 


— — — Sensor Closure/Ertor Flag for 
Multiple Closures 
Display unavailable 


квп 
MICRO DATA 
PROCESSOR BUS 
SYSTEM 


CONTROLS { 
ADDRESS 


BUS 


CLOCK 


*Do not drive the keyboard decoder with the MSB of the scan lines. d | 


5 BLANK 
DISPLAY 
рч 


DISPLAY 
CHARACTERS 


KEYBOARD 
MATRIX 


ње, Cam “2 NSB аам ling 
55 foe л 0, Хал 


Can decade VY for kB 
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ABSOLUTE MAXIMUM RATINGS* 


Ambient Temperature 
Storage Temperature 
Voltage on any Pin with 
Respect 10 Ground 
Power Dissipation 


-0.5М to *7V 
1 Watt 


"COMMENT: Stresses above those listed under "Abso- 
lute Maximum Ratings" may cause permanent damage 
to the device. This is a stress rating only and functional 
operation of the device at these or any other conditions 
above those indicated in the operational sections ot this 
specification is not implied. Exposure to absolute maxi- 
mum rating conditions for extended periods may affect 
device reliability. 


D.C. CHARACTERISTICS 
TA 2 0*C te 70°C, Узв = OV, Мсс= + 5V 4596, Усс= + 5V x 10% (8279-5) 
Symbol ls Parameter Min. Test Conditions 
Миз Input Low Voltage for -0.5 
Return Lines 
Vu2 Input Low Voltage for All Others -0.5 
Міні Input High Voltage for 2.2 
Return Lines 
Мін? Input High Voltage for All Others 2.0 
Vor Output Low Voltage Note 1 
Von Output High Voltage on Interrupt 3.5 Note 2 
Line 
Монг Other Outputs 2.4 
ТЕ Input Current on Shift, Control and Vin = Vcc 
Return Lines \ Vin = OV 
hL? Input Leakage Current on All Others Vin = Vec 10 OV 
19138 Output Float Leakage Vout = Vec to OV 
lec Power Supply Current 
Notes: 


8279, 101 = 1.6тА; 8279-5, IOL = 2.2тА. 
8279, loH = -100вА: 8279-5, Іон = -400нА. 


CAPACITANCE 


SYMBOL | TEST 


TEST CONDITIONS 


Ca Input Capacitance 


МЧа-Усс 


Output Capacitance 


Сол 


Vou Vcc 
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A.C. CHARACTERISTICS 
Ta = 0*C то 70°C, Vss = OV, (Note 1) 


Bus Parameters 


Read Cycle: 


Parameter 


Address Stable Before READ 
Address Hold Time for READ 
TAR | READ Pulse Width 


Address to Data Valid 
READ 10 Data Floating 


trey Read Cycle Time 
Write Cycle: 
| 8279 8279-5 

Рагагпе1ег Min. Max. i Max. Unit 
TAW Address Stable Before WRITE ШЕ: 0 | ns 
twa Address Hold Time for WRITE | 20 - 0 | ns 
iww WRITE Pulse Width | 400 250 ns 
ipw Data Set Up Time for WRITE 300 150 ns 
two Data Hold Time for WRITE 40 0 ns 
twey write Cycle Time 1 1 D 


Notes: 
1. 8279, Voc = *5V 25%; 8279-5, Voc = *5V 210%. 
2 8279, Сү = 100pF; 8279-5, Сү = 150pF. 


Other Timings: 
Symbol Parameter in. È in. 2 

tow Clock Pulse Width | 120 nsec 
tcy Clock Period 500 | 320 nsec 
Keyboard Scan Time: 5.1 msec Digit-on Time: 480 psec 
Keyboard Debounce Time: 10.3 msec Blanking Time: 160 psec 
Key Scan Time: 80 psec Internal Clock Cycle: 10 psec 
Display Scan Time: 10.3 msec 


Input Waveforms For A.C. Tests 


س سر 24 
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WAVEFORMS 


Read Operation 


Ао. C$ | {SYSTEM'S 
| ADDRESS BUS} 
tar 1 ‘acy 
| | Заа 
А RD 18 а O Oo (READ CONTROLI 


tap 


ӨМ Хо ММ 0-2 A EEA 


Write Operation 


———— —— 
(SYSTEM'S 
ADDRESS BUS) 


(WRITE CONTROL) 


DATA BUS DATA 
имрил! MAY CHANGE 


Clock Input 
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8279 SCAN TIMING 


SCAN CT E 4 dioe | $4 -/ЖФКУж 


eT LILI LIL EI 122121. 
" Ff LJ لا‎ LI L 


a | | гу 
. J dL 
411 tj. LI. لا‎ 

КЕНЕ o Ld — LI 2. 


Е.Ж 


Rhe- Riy m кі, | Rl; | Ris | nla Е | Ru | Rly | “|| Rls | Rly | RU | RU | Ru | Aly | 

0^ [| rz cono mowat WRITE ТО FIFO RE ЅАМР м пы now! 

40 8-3 Rig SELECTED, LATCHED RETURN LINES ARE SAMPLED ONE AT A TIME AS SHOWN. 

MOTE: SHOWN 15 ENCODED SCAN LEFT ENTRY 
ARE Sim D DBY2ANDA 


5253 ARE NOT SHOWN BUT THEY 
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SERIES UDN-2980A 
um — — —Á——— 


SERIES UDN-2980A 
HIGH-VOLTAGE, HIGH-CURRENT SOURCE DRIVERS 


RECOMMENDED for applications requiring 

separatc logic and load grounds, load supply volt- 
ages to +80 V, and/or load currents to 500 mA, 
Serics UDN-2980A source drivers are used to inter- 
face between standard low-power digital logic and 
relays, solenoids, stepping motors, LEDs, lamps, etc. 


Under normal operating conditions, these devices 
will sustain 100 mA continuously on each of the eight 
outputs at an ambient temperature of +70°C and a 
supply of +15 V. All devices in this series incor- 
porate input current limiting resistors and output 
transient suppression diodes.. 


The Type UDN-2981A and UDN-2983A drivers 
are for use with +5 V logic systems — SERE 
Schottky TTL, DTL, and 5 V CMOS. The Type 
UDN-2982A and UDN-2984A drivers are intended 
for MOS interface (PMOS and CMOS) operating 
from supply voltages of 6 to 16 V. The UDN-2981A 
and UDN-2982A will sustain a maximum output 
OFF voltage of +50 V while the UDN-2983A and 
UDN-2984A will sustain an output voltage of 
* 80 V. In all cases, the output is switched ON byan 
active high input level. 


The Series UDN-2980A high-voltage, high-current 
Source drivers are supplied in 18-lead dual in-line 
plastic packages. They can also be supplied, with 
reduced package power capability, in military-grade 
hermetic packages to the processing and environmen- 
tal requirements of Military Standard MIL-STD-883, 
or industrial-grade dual in-line hermetic packages. 
To order, change the last letter of the part number 
from ‘A’ to *H' or “Ж”, respectively. 
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ABSOLUTE MAXIMUM RATINGS 
at 25°C Free-Air Temperature 


(UDN-2983A & UDN-2984A)..... +80V 
Input Voltage, Vw (UDN-2981A & UDN-2983A). .... +15V 


Output Current, !шл........................... --500 mA 
Power Dissipation, Po (any one driver)............... 1.1 W 

(total расКаре).................. 22W" 
Operating Temperature Range, Ty........... 0°C to +70°C 
Storage Temperature Range, Ts.......... —55°C to + 150°C 


"Derale at the rate of 18 mW/*C above 25°C. 


SERIES UDN-2980A (Cont'd) 


a канар аиры ЛААНЫН uu Cc "c c c cc pcc лнн 


Сым Of HGH) DEVERS 


. 
a 


шөл | C- 


E = PR 


10) — — = 


Q олт 


Ве JOL lo UDN-2981/83A 
R= E.S kh fo UDN-2V82/B4A 


GROUND 


эъ «єє» 


ores mte 


3. 


ELECTRICAL CHARACTERISTICS at T, = +25°C (unless otherwise specified) 
Applicable 
Characteristic Symbol Devices Test Conditions Lime 
Output Leakage Current Їсєх UDN-298]/82A Мы = 04V, Vs = 50V, T, = 470°C 200 pA Ка 
UDN-2983/84A | Vw = OAV, Vs = 80V, T, = 470° 200,4 Ка. 
У. = ZAV, lon = 100 mA TV Ба, 
| UDN-2981/83A | Vw = 24V, lou = —225mA TEV ми 
Collector-Emitter Vcesan Мы = 24V, Тол = —350 mA 19V Ми 
Saturation Voltage Vy = 50V, lov: 
: UDN-2982/84A Vu = 50V, lon = —225 тА 
Vm = 50V, lou = —350 mA 19V ми 
UNA | We-24V 55а E 
Input Current ee ee ннат Di 
UDN-2982/84A Va = 50V 
Ve = 12У ШЕЛГІСЕЗ 
Output Source Current faa UDN-2981/83A | Vw = 24V. Va = 20V | -350пА ве 2 
UDN-2982/84A m = 5.0V, Va = 20V eo 
UDN-298]A Мы = 24 V (All Inputs), V, = 50V 
Supply Current kz UDN-2982A Vu, = 5.0 V (All Inputs), V = 50V | 10 mt Мя-3 
(Outputs Open) UDN-2983À Уш = 24 V (All inputs), V = 80V CIE 
UDN-2984A V. = 50V (All Inputs), У, = 80V | 10г4 ЕР 
Clamp Diode ۴ 00Н-2881/872А | Va = 50У,У, = OV MALS 
Leakage Current UDN-2983/84A Û V, = 80V. V. = OV ELE 
Clamp Diode V ALL lj = 350 тА | 


Forward Voltage 
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SERIES UHP-400, UHP-400-1, & UHP-500 


SERIES UHP-400, UHP-400-1, & UHP-500 m 3 y 
De E Г 


POWER and RELAY DRIVERS лс =D 
- PLASTIC ENCASED ep Dey 


UHP-400/400-1/500 ОНР-402 1492-1 /509 
Quad 2 AND Quod 2 OR 


ө 500mA Output Sink Current Capability ہل‎ 
ө Pinning Compatible with 54/74 Logic Series E 
4 д OKT 


ө Transient Protected Outputs on Relay Drivers 
e High Voliage Output - 100V Series UHP-500, 70V Series € pe m 
UHP-400-1, 40V Series UHP-400 Усаа 
UHP-403/403-1/503 UHP -406 /406-1 /504 
Qvod OR Quod AND 


FEATURES 
e Inputs Compatible with DTL/TTL ` Ta | 38-54 


Description 


These power and relay drivers are bi-polar monolithic circuits and incorpor- 
ate Jogic gates and high-current switching transistors on the same chip. Each 
ouipul transistor is capable of sinking 500тА in the ON state. In the OFF ee 
state, Series UHP-400 devices will sustain 40V, Series UHP-400-] devices UHP-407/407-1/507 — UHP-403/403-1/508 
will sustain 70V, and Series UHP-500 devices will sustain 100У. Quod NAND Quod 2 NAND 


Applications 

The UHP-400, UHP-400-1, and UHP-500 Series Power Drivers are ideally 
suited for driving incandescent lamps, relays, solenoids, and other interface 
devices with up to 1A output current per package. 


=>} 
> 


ОНР-432/432-1/532 ӨНР-4Х3/433-1/333 


Quod 2 NOR 7 Quod NOR 

ABSOLUTE MAXIMUM RATINGS 
SUDNI Mollape ссе: eS MER м 
Input.Vollapez Vist’ en omes сзсз сз Î ERE 55ү 
Output Off-stale Voltage, Vow: - 5 

Series URP- ЦЭГЭЭ ои ena aed ta ele eite date ХИАМ ли ОЛЖ soot um ах ced eren dub scc tus ER: 4N 

Senes UAE AOD Mee te EAs GS SEAS dea a eA AD e: T—À 70 

SEHPS ИН O00 a vn SESSA Aes E asa adek 100¥ 
Output On-State Sink- Cunen, деа оаа а RSA RA ДАРА ASSESS 500тА 
Suppression Diode Off-State Voltage, Von. 

Senes НР 4008 ote Ты oe E ырла ae іы шаші есе аноды дан аты ОЛЕ УК УЛОО ГТ AN 

Series UMRAO ан о ызла SAA cotes uat re exa Se ТАЛДЫ a СС ас ы ETT TH 

Senes UHP SOD pce ners. bea ТКТ КТА hats Ыы АЛИ ыбы Айк Кас tn КК ткен икен 100v 
Suppression Diode On-State Current, iilii aaa ee lise sse e LLL ssec 5X 
Operating Free-Air Temperature Range, Tac eS AS AA 4 Д0.0 222. 0°C to 2700 
Stbrape-TemperalureRanpes deu. se cs enh tes ye ceo sane erede o ric eer о oat ку —65°C io +1507 
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SERIES UHP-400, UHP-400-1, & UHP-500 (Cont d) 


RECOMMENDED OPERATING CONDITIONS 


е. 42-122. Міп. Nom. Max. Units 
Supply Voltage (Vcc): 475 5.0 : 5.25 ү 
Operating Temperalure Range 0 425 +70 7 - 
Current into any output (ON state) 1 250 ^ mA 


ELECTRICAL CHARACTERISTICS: 
(over operating temperature range unless otherwise noted) 


Test Conditions 
Driven Other 
Vcc Input Input 
MIN 
MIN 


ў Characteristic 


717 Input Voltage 
“0” input Voltage 
*Q" Input Current at all Inputs 
except Strobe 7 

“0” Input Current at Strobe 
"]" input Current at all Inputs 
except Strobe = 

“ҮЗ Input Current at Strobe 


MAX 04V 45У 
МАХ 0.4V 45у 
МАХ 24У 0v 
MAX 5.5V ov 
MAX 24V 0v 
MAX 5.5V 0v 


SWITCHING CHARACTERISTICS: Vcc = 5.0V, Ta = 25°C 


Characteristic 2 Test Conditions 


Turn-on Delay Time Vs = 40V, Кү = 2659 (6 Watts) 
Senes UHP-400 | Vs = 70V,R, = 4659 (10 Watts) 


Series UHP-400-1 Vs = 100V, В, = 6709 (15 Watts) 
Series UHP-500 Сі-15рҒ 

Tuin-off Delay Time Vs = 40V, Ri = 2554 (6 Watts) 
Series UHP-400 Vs = 70V, В, = 4550 (10 Watts) 
Series UHP-400-1 Vs = 100V, К, = 6700 (15 Watts) 
Series UHP-500 Cı = 1SpF 


INPUT PULSE CHARACTERISTICS 


Vigo, = OV {= 75 tp = las 
Vanni = 35У 1. = Мп PRR = SOOkHz 


NOTES: 
1. Typical values are at Vcc = 5.0V, Ta = 25°С. 
2. Each input tested separately. ° : 
3. Voltage values shown in the test circuit waveforms are with respect to network ground terminal, 
4. Capacitance values specified include probe and lest fixture capacitance. 


SERIES UHP-400, UHP-400-1, & UHP-500 (Cont'd) 
ӨӨӨ =, 


Type UHP-400, UHP-400-1, and UHP-500 Quad 2-Input AND Power Drivers 
ELECTRICAL CHARACTERISTICS: (over operating temperature range unless otherwise noted) 


Test Conditions Limits 
Driven 

Characteristic . Input Output Typ. 
“1% Output Reverse Curent 
Type UHP-400 : д : 40V 
"р" Output Reverse Current 225% > 
Type UHP-400.1 к 70V 
"Y" Output Reverse Curent Б 
Type UHP-500 1 ) 100% 
“07 Output Voltage | Y50mA 

250mA 

“1” Level Supply Current р a 
“07 Level Supply Current 175 


ол- 
тт у 
INPUT 2.4۷ Уссгэу Ff s 


сто. т\з پم‎ Е-е, 
à --- Уон) 
A ? : Vemm 
кі ес атғы кі. алшы 


Type UHP-402, UHP-402-1, and UHP-502 Quad 2-Input OR Power Drivers 
ELECTRICAL CHARACTERISTICS: (over operating temperature range unless otherwise noted) 


Test Conditions Limits 
х Driven Other 
Characleristic Symbol | Temp. Vcc Input input Output | Min. Тур. Мақ Notes 

“1° Output Reverse Current 

Type UHP-402 lon MIN 2.0V ov 40v 

“1” Output Reverse Current 

Type UHP-402-1 lou MIN 2.0V ov 70V 

“1” Output Reverse Current 

Type ИНР-502 2.0V ov 100У 


"0" Output Voltage 0.8V 0.8V 150mA 


0.8V 0.8V 250mA 


"]" Level Supply Current 50V 5.0V 4) 
"0" Level Supply Current ov ov 18 
out- - . 
INPUT  VccSV АЛ Vg - ,اسم‎ -Ч p-r 
1 ri----4 қ i) Viu 
ise ! 
PULSE 1 ! ЫГ 
GENERATOR 1 H ‘ 
i i ' 4 r 
E. ب ب‎ г--- 
ма i (Nets 3) : , zco- unti 
4 1 i L асар ! Quint so > 
| сәси у — em 
cct ccc 
LM LI mi se aua 
NOTES: 
1. Typical valves аге at Vcc = 5.0V, T4 = 25°C. 
2 Each gate. 


3. Capacitance values specified indude probe and les! fixture capecilance, 
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FLA National Transmission Line 
“7 Semiconductor Drivers/Receivers 


DS1488 quad fine driver 


general description features 
The 051488 is a quad line driver which c»nverts Current limited output 210 mA 1ур 
standard DTL/TTL input logic levels 1hrough one Power-off source impedance 3000 min 


siape of inversion to output levels which meet EIA 
Siandard No. В5-232С and CCITT Recommende. 
tion V. 24. 


Simple slew rate control with external capacitor 
Flexible operating supply range 
inputs ere DTL/TTL compatible 


schematic and connection diagrams 


Dual-tn-Line Package 


" lo П 
| 


"T1 Ta 


) 
р 1 


Jor vire 


Order Number DS1488J or DS1488N 
.... М See NS Package J34À ог NIZA 


typical applications 


RS232C Data Transmission 


a 
ime, ЖЕР, 4 


токо ы! CHE 
аса” cant 
nen Tarsa | 


тг 
ҮГ аад Штат 


Ше 


i prsa: EPDUND 


X 
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88Р:50 


DS1488 


Supply Моћаое 
v 
v 
Input Voltage (Vin) 
Output Voltage 
Operating Temperature Range 
Storage Temperature Range 
Lead Temperature (Soldering, 10 sec) 


electrical characteristics 


absolute maximum ratings (Note 1) 


315V 

-15V 

-15V < Vin € ?.0V 
215V 

0°C 10 +75°C 

65°С ло +150°C 
300°C 


(Notes 2, 3 and 4) 


PARAMETER CONDITIONS MIN ТҮР | МАХ UNITS 
Logical “0” Input Current n = OV -1.0 -Ү3 тА 
Logical 717 Input Current Vin = 5.0У 0.005 10.0 n^ 
High Leve! Output Voltage .53.0к0, vi = 90У, У = 40V 6.0 7.0 у 

Vin = 0.BV V^ + 13.2V,V = -132V 90 10.5 v 
Low Level Output Voltage uz 30K, V*-90V, V --90У -6.8 -6.0 у 
З Vin = 1.8У М” = 13.27, V = -132V -10.5 | -9.0 | 


Output Resistance 


Vt = У = OV. Vous = 22V 


los* High Level Output Vous = OV. Vin = 0.8V 60 
"Short Circuit Current 

los Low Level Output Vout = OV. Vin = 19У 6.0 
Shon-Circuit Current 

300 


5 Positive Supply Current 
{Ourpu1 Open) 


V'»90V,V --9.0У 


Negative Supply Current 
(Ourput Open) 


Py Power Dissipation 


PARAMETER 


switching characteristics (Усс = 8V, Vee = -9V, TA = 25°С} 


Vin = 18V  (У7-12У,У <-12У 

Vz 15у V = -15V 34.0 
V'-90V. V = 90У 45 бо | m^ 
мови |У" = 12У,У --12У. 55 7.0 mA 
V 15V. V. --15V 8.0 12.0 mA 
V = 9.0V, V. = -9.0V | -130 | -17.0 | та 
Vin = 1ЗУ V° = 12۷.7 = -12V | 80 | -230 | тА 
утул sci |. | =a ET тА 
ESET MEET а 
ИШИ х и [| стти ове | е 
тт p am | 4% po 
ТЕГІЛ ЖЕТ L— m pom pom 
ik goes mw 


М" = 12V. V = 12V 


CONDITIONS 


Ton 


Rise Time 


Propagation Delay to a Logical E a 


Propagation Delay to a Logica! “о” 


R, = 3.0k9.C, = 15pF. TA = 25°С 


В, <30к0,С, = 15pF. TA = 25°C 
в, <30к0,С, = I5pF. TA = 25°C 


Fall Tirne 


1 = 3.0kN,C, = 15 pF. TA = 25°C 


Note 1: "Аӛзоімте Maximum Ratings” 


Temperature Range” 


are Those values beyond which the 
they are not means зо imply thai the devices should be Operated Bt these min. The rable of ^ 


provides conditions for actual device operation. 

Note 2: Unless otherwise specified minimax hmits apply across the O° C10 +75“ С aemperatur 
Note 3: All currents into device pins shown es positive, out of device pins as negative, all vot 
values shown аз max or min on absolute value basis. 


safety of the device cannot be guaranteed. Éxcepi tor ^ 
"Eiecirica! Characteristics” 


е range for the 051488. 
heges relerenced 10 ground unless otherwise moved. АП 


"Operaung 


43 


applications 


By connecting a capacitor 10 each driver output 

the slew rate can be controlled utilizing the output 

current limiting characteristics of the 051488, 

For a set slew rate the appropriate capacitor value 

may be calculated using the following relationship 
С «ес (AT/AV) 

where C is the required capacitor, Isc is the short 


circuit current value, and AV/AT is the slew rate. 


typical applications (con't) 


=  DTL/TTL to.MOS Translator 


RS232C specifies that the output slew rate must 
not exceed 30V per microsecond. Using the worst 
Case output short circuit current of 12 mA in the 
above equation, calculations result in a required 
capacitor of 400 pF connected to each output. 


ОТІ/ТТІ зо-НТІ Translator 


uv uw 
T" опаш T Ota 
ue ^ ——0 cov 18 аан erst о Хэлсэн 
ғ 
о = 
Iw -““ uw 
DTL/TTL-to-RTL Translator ‘ 
12712 
астам 
s F = р ES 
o т 
uv “iW 
ac load circuit switching time waveforms 


ж Чу 


Lr 


v- EX d \ 


You 


Л" 
TEN ood IOA ө! the өрө! 
БЭЭ 


typical performance characteristics 


Output Voltage and Current-Limiting Characteristics 


lo, OUTPUT CURRENT [mA] 
НА Deicke кысса 


--а аа 


[ 

1 
* 4.3 си 
Vo. OUTPUT VOLTACE (V) 


88е15С0 


54/7400 
54Н/74Н00 
545/74500 

541 5/741 500 


ORDERING CODE (See Section 9 for further Package and Ordering Information.) 


PACKAGES 
Plastic DIP 


COMMERCIAL RANGES MILITARY RANGES 
Voc = 5Y * 5%; ТА = 0*C to -70°C Voc = SY * 10%; T4 = -55°C to -125°C 


N7400N = N74HOON 
N74S00N е N74L SOON 


eE N7400F e N74HOOF 55400Ғ e S54HOOF 
тант N74S00F е М741500Е | S54S00F e 5541500Ғ 
S5400W . S54HOOW 


Flatpak S54S00W œ S54LS00W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE (See Note a) 


54LS/74LS 


PARAMETER 


TEST CONDITIONS 


Propagation delay 


Waveform 1 


Propagation delay Waveform 1 


NOTE 

а The slashed numbers indicate different parametric values for Military/ Commercial 
temperature ranges respectively. 

b. For family бс characteristics see inside front cover for 54/74 and 54H/74H, and see 
inside back cover for 545/745 and 541 5/741 5 specification. 


БІЗ 
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46 DECODER/DEH! MULTIPLEXER 


54/74154 
54LS/74L8 154 


DESCRIPTION FEATURES 
The 71547 is а 4-line to 16.line 
Decoder/Demultiplexer with а 2-input en- 
able gate. It is designed 10 accept 4-bits of e 2-input enable gale for strobing or 
binary data and provide 1-01-16 mutually ex- : 

clusive active LOW outputs. The enable can expansion 01223456732 9 10999219 мэ 
be used as a data input to demultiplex up to 
16-bits of serial data. 


* 16-line demultiplexing Capability 


Ap Ау Ах Ay 
* Mutually exclusive outputs 


723245 678 9 10 11 13 за 15 16 17 


- Voc = Pin 24 
GND = Pin 12 


PIN CONFIGURATION 


ORDERING CODE (See Section 9 for further Package and Ordering Information) 


COMMERCIAL RANGES MILITARY RANGES 


PACKAGES Усс=5У + 5%; Tp, =0°C to +70°C Усс=5У + 10%; TA-55*C 10 +125°C 
Plastic DIP N74154N . N74LS154N 


Ceramic DIP N74 154F ° N74LS154F 554154Ғ ° 55415154Е 


Flatpak S54154W в — S54LS154W 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE” 


DESCRIPTION 


Address inputs 


Enable (active LOW) inputs 


Active LOW outputs (он GA) 
lo, (mA) 
NOTE 


a. The slashed numbers indicate different Parametric valves for Miliary /Commercial tem- 
perature ranges respectively. 


БИП 
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FUNCTIONAL DESCRIPTION 

Тһе 7154” decoder accepts four active 
HIGH binary address inputs and provides 16 
mutually exclusive active LOW outputs. The 
2-input enable gale can be used to strobe 
the decoder to eliminate the normal decod- 
ing “glitches” on the outputs, or il can be 
used for expansion of the decoder. The en- 
able gate has iwo AND'ed inputs which must 
be LOW to enable the outputs. 


The "154" can be used as а 1-01-16 
demultiplexer by using one of the enable in- 
puts as the multiplexed data input. When the 
other enable is LOW, the addressed output 
will follow the stale of the applied data. 


ц 


TRUTH TABLE 
INPUTS OUTPUTS 

1|Аз 42 A1 А0|0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
іініх X X X|H H H H HH H HH H H HHH H H 
HÍILIX X X X|H H H H HH HH H H HH Н Н H H 
нініх X X X|H H K HH H H HH H H H H Н Н HB 
LlL|t 1 L LİL H HH H H HH H H HH н н н н 
LİLİL L L ніні H H HH HH H KH H HH H H H 
Lit|t L H L|H K L H H HH HH HH H H H н H 
LİLİL L H HÍH H H L H H HH H H HH н н н н 
L|tL|t H L Lj|H H H H L HH H H H H H H н H н 
іи H L HJH H H HH LH HH H H H H н H н 
Litt, H H LIH H HH H H L H HH HH H н H н 
ці [анн HÍH H H H H H H tL HH H H H н он Н 
{гн L LÍK H HH H H H HLH H H н он нн 
ін L L HÍIH HH HH KH H HH LH H но н H н 
ін L H LÍ|H H H H H H H H H H L ннн H н 
ііііні H HÍIH HH H H HH HH H HL H н H н 
Lit|H H L LÍH HH H H HR H HH H HH L нон н 
анне HIHH HH H HH H HH HH H L нн 
ін H K L|H HH HH HH H H HH H H н LH 
L|[L|H H H HÍIH H H HH H H HH H KH нн HHL 


H = HIGH voltage level 
L = LOW voltage level 


'X = Don't care 


LOGIC DIAGRAM 


Eo Es 
(л) (19) 


GND = Pin 12 
t | = Pin numbers 


si]nnties 


4T 


5 DECODER/DEMULTIPLEXER | 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (9) 


54/74 545/745 5415/7415 


TEST CONDITIONS | min | max | min | max | min | max | 


PARAMETER 


сс Supply current 


AC CHARACTERISTICS: Тд=25°С (See Section 4 for test circuits and conditions) 


545/745 5415/7415 


PARAMETER TEST CONDITIONS 


ірін Propagation delay 


{PHL Address to output Figure 1 


!PLH Propagation delay 


!PHL Enable to output Figure 2 


AC WAVEFORMS 


MI 


-|E Ум 48 vu 
Vin 
ЦЭ" 
Your LAG 7 Уол 3... 
Ум = 1.5У for 54/74 and 545/745; Ум = 1.3V for Ум = 1.5V for 54/74 and 545/745; Vy = 1.3У for 
5415/7415. " 5415/741.5. . 
Figure 1 Figure 2 

NOTE 
b. For family dc characteristics, see inside front cover for 54/74 and 54H/74H, and see 

inside back cover for 54LS /74LS specification. 

sinnntics 
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CD4000B, CD4001B, CD4002B, CD4025B Types 


COS/MOS NOR Gates features: 


= Propagation delay time = 60 ns (typ.) at 
High-Voltage Types (20-Volt Rating) C, = 50 pF, VDD = 10V 
Buffered inputs and outputs 
Dual 3 Input 
lus Inverter — CD4000B Standardized symmetrical output characteristics 
ne 2 Input — CD4001B 100% 1ested for maximum quiescent current at 20 V 


Dual 4 Input — CD4002B 5. V, 10. V, and 15. V parametric ratings | 


Triple 3 Input — CD4025B в" Maximum input current of 1 LA at 18 V 
over full package-temperature range; 


100 nA at 18 V and 25°C 
* Noise margin (over full package temperature 


RCA-CD4000B, CD4001B, CD4002B, and range): 

CD4025B NOR getes provide the sysiem E 1VatVpp=5V шил 
designer with direct implementation of the 2 У ат Урр = 10V 

NOR function and supplement the existing » 25 Vat VDD = 15 М CD4000B 

family ot COS/MOS gates. All inputs and FUNCTIONAL DIAGRAM 
outputs are buffered. = Meets all requirements of JEDEC Tentative 

The CD4000B, CD4001B, CD4002B, and Standard No.13A, “Standard Specifications 

CD40258 types are supplied in 14-lead for Description of "В" Series CMOS Devices" 


hermetic dual-in-line ceramic packages (D 
and Е suffixes), 14-lead dual-in-line plastic 
packages (E suffix), and in chip form (H 


suffix). IL) 
ГР... 
ы” 
Lie, 
ie 
al. 
A 
2 LI 
l Au | 
STATIC ELECTRICAL CHARACTERISTICS EE қары 
LIMITS AT INDICATED TEMPERATURES (0С) cosooip FF | 
CONDITIONS Values at —55, +25, 4125 Apply to D,F,H Packages FUNCTIONAL DIAGRAM 1 
CHARACTER: Values ат —40, 425, +85 Apply ло E Package 
ISTIC - a UNITS 
Vo | Мм [VDD 
(У) мі | tv) | -55 | -40 
Quiescent Device - 05| 5 | 0.25 | 0.25 
Current, - 0.10 | 10 | 05 0.5 Ж 
Мах. H 
їрр Max Е 015| 15 | 1 1 
ЭНН 
Ошри Low | 5 [ова |061 
бн Ситен pope is] 
e ECSECC 4 | 
Ouiput High | 5 | -064|-061| = атал 
(Source) 22 
ЖҮЗІ Hes] 
10H Min. CD4002B sacs erse 
1-42 | D FUNCTIONAL DIAGRAM 
Output Voltage: 
Lew-Level, 
VOL Мәх. 10 
15 Ы 
м 
Ouiput Voltage 5 
High-Level, 10 
м Min. 
oho 15 14.95 
Input Low 5 
Voltage. 10 
Vip Max. 
[one 15 
(7 
Input High 5 
Voltage, 
Мін Min : 11 Т 5 = эз 
Input Current -5 CD2025B SES = pos 
1 % 20. 2 = - ға 10: А 
Nin Max. QE в : | 93 Ї ! | \ g 9 4 FUNCTIONAL DIAGRAM 
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RECOMMENDED OPERATING CONDITIONS 
For maximum reliability, nominal operating conditions should be selected so that 
Operation is always within the following ranges: 


LIMITS 


CHARACTERISTIC 


Supply Voltage Range (For TA = Full Package 
Temperature Range) ` 


MAXIMUM RATINGS, Absolute Maximum Values: 
DC SUPPLY VOLTAGE RANGE, (У гугу} 


(Моаи mefecenced 10 Ves Terminal) 0.5 ло -20 V 
INPUT VOLTAGE RANGE. ALL INPUTS 0510 Vpp *05V 
DC INPUT CURRENT, ANY ONE INPUT | 310 mA 


POWER DISSIPATION PER PACKAGE (Рр) 
For Ta 40 то *60?C (PACK AGE TYPE E) ТҮ 500 mw 
For Ta ‘6Û ı0 *£59C IPACKAGE TYPE E) Отаве Lonearly ат 12 mW/9C 10 200 mW 
For Тд = —55 10 4100" C (PACKAGE TYPES D, F) A 222022 500 mW 
For Ta = +100 10 4125°C (PACK AGE TYPES D, Е} Deraw Linearly әз 12 mW/9C (o 200 mw 

DE VICE DISSIPATION PER OUTPUT TRANSISTOR 
FOR TA FULL PACKAGE TEMPERATURE RANGE ТАП Package Types) у... 100 mw 

OPERATING TEMPERATURE RANGE (Ta) 
PACKAGE TYPES D. F.H 
PACKAGE TYPE E | 

STORAGE TEMPERATURE RANGE UT. 

LEAD TEMPERATURE (DURING SOLDERING) 
At distance 1/16 71,32 ch 11,59 ° 0 79 тт! trom case tor 10 5 тох «265°C 


55 то 41259С 
- 40 то *859C 
- 65 10 *1509C 


DYNAMIC ELECTRICAL CHARACTERISTICS 
At TA = 25°C, Input t, 1, = 20 ns, C, = 50pF, В, = 200K 


TEST CONDITIONS 
CHARACTERISTIC 5 


Propagation Delay Time, 
'PHL. ТРН 


ALL TYPES | 
ІМІТ 
L 5 UNITS 


—— =e 
100 200 
50 100 ns 
40 80 
Any Input 5 7:5 pF 


Transition Time, 
THL. тін 
Input Capacitance, Сүм 


s“ 
o— 


e—po—_ fo Do — 


лаг 


art meus ant 1 wvL@TE® ако 1OF 2 GATES 


PSOTECTCD 13 гэртээ 
pea nian PROTECTION Vss Тема. „лере: гое SECOND салс) arte- revos 
М7 раа 


Fig 4 — Schematic and logic diagram: for СО&ОООВ. 


"5 VOLTAGE (ert © 
эз hm 


Fig.1 — Typical voltage transfer characteristics. 


ага Рато еа а ттр ре 


3, 


i 
| | 


мл FREDAECNCY tegia one 
[TI 


.Fig.2 — Typical power dissipation vs. frequency. 


OUTPUT Low (9068) CURRENT (le == 


Fi9.3 — Typical output tow (sink ) current 
characteristics. 
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CD4000B, CD4001B, CD4002B, CD4025B Types 
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Fig.6 — Schematic and logic diagrams for CD4001B. 
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CD4000B, CD4001B, CD4002B, CD4025B Types 
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TERMINAL ASSIGNMENTS (TOP VIEW) 
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CD4000UB, CD4001UB, CD4002UB, CD4025UIB Types 


COS/MOS NOR Gates 


High-Voltage Types (20. Volt Rating) 
Dual 3 Input 
plus Inverter -CD4000UB 
Quad 2 Input-CD4001UB 
Dua! 4 Input -CD4002UB 
Triple 3 Input -CD4025UB 


RCA-CD4000UB, CD4001UB, CD4002UB, 
and CD4025UB NOR gates provide the 
system designer with direct implementation 
of the NOR function and supplement the 
existing family of COS/MOS gates. 


The CD4000UB, CD4001UB, CD4002UB, 
and CD4025UB types are supplied in 14-lead 
hermetic dual-in-line ceramic packages (D 
and F suffixes), 14-tead dual-in-line plastic 
packages (E suffix), and in chip form (Н 
suffix). 


STATIC ELECTRICAL CHARACTERISTICS 


Features: 

R Propagation delay time = 30 ns (typ. at 
CL = 50 pF, VoD = 10У 

т Standardized symmetrical output characteristics 

= 100% tested for maximum quiescent current 
at 20 V 

ч Meets all requirements of JEDEC Tentative 
Standard No. 13A, “Siandard Specifications 
for Description of 'B' Series CMOS Devices" 

= Maximum input current of 1 pA ат 18 V 
over full package-temperature range; 
100 nA at 18 V and 25°C 

æ 5. V, 10. V, and 15-М parametric ratings 


LIMITS AT INDICATED TEMPERATURES (9C) 
CONDITIONS Values at —55, +25, 4125 Apply to D, F,H Packages 


CHARACTER- Values at —40,+25,+85 Apply to E Package 


ISTIC 


Quiescent Device 
Current, 
ipp Max. 


Output Low 
(Sink) Current 


Output High 
{Source} 


Current, 


Іон Min. 


Output Voltage: 


Low-Level, 


VoL Max. 


Ouiput Voltage: 


High-Level, 


Мон Min. 


Input Low 


Voltage, 


Vit Max. 


Input High 


Voltage, 


VIH Min. 


Input Current 
им Мах. 


92CS 24757 


CD4000UB 
FUNCTIONAL DIAGRAM 
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92С5 24262 
CD4001UB 
FUNCTIONAL DIAGRAM 


92CS 24758, 
CD4002UB 


FUNCTIONAL DIAGRAM 


82С5 24260 


CD4025UB 
FUNCTIONAL DIAGRAM 
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CD4000UB, CD4001UB, CD4002UB, CD4025UB Types 


RECOMMENDED OPERATING CONDITIONS 
For maximum reliability, nominal operating conditions should be 
selected so that operation is always within the following ranges: 


Surrey жола 
eS 


CHARACTERISTIC 


LIMITS 


UNITS 


Supply-Voltage Range (For 


TA = Full Package Temp- V 
erature Range) 
е г> s 123 « аз 9 

MAXIMUM RATINGS, Absolute-Maximum Values: БАБИ, E 
DE SUPPLY-VOLTAGE RANGE: pp) Бар, 3 - Minimum and maximum «Ол әде 

(Voltages referenced то Мс Terminal) . оо -0.5 10 +20 V transfer Charactensucs. 
INPUT VOLTAGE RANGE, ALL INPUTS . . . -0510 Vpp *0.5 V 
DC INPUT CURRENT, ANY ONE INPUT . . Б +10 тА 
POWER DISSIPATION PER PACKAGE {Рр): 

For Ta = —40 10 +60°C (PACKAGE TYPE E} ЕСЕ ед ҰЙ pm ^. 500 туу 

For TA = +6010 485°C (PACKAGE TYPE E) Я Deraie Linearly a1 12 mW/9C то 200 mW 

For Ta = -55 10 +1000С (PACKAGE TYPES О, Р! 1 о LEER 500 mw 5 

For TA = +100 10 +1250С (PACKAGE TYPES О, Р) Оегате Linearly at 12 mW/°C то 200 mW 1 
DEVICE DISSIPATION PER OUTPUT TRANSISTOR H 

FOR TA = FULL PACKAGE-TEMPERATURE RANGE (А! Package Types} 100 mw = 
OPERATING. TEMPERATURE RANGE (ТА): : 

PACKAGE TYPES D, Е, Н NO DE: гэгээг -55 to 41259С z 

PACKAGE TYPEE . . . . . . . e E xL 51% "E -40 10 485°C : 
STORAGE TEMPERATURE RANGE (Тус) 20. . 6510 4180°C : 
LEAD TEMPERATURE (DURING SOLDERING): 

Ах distance 1/16 2 1/32 inch (1.59 2 0.79 mm) from case for 10 5 max. . . . . . 42659C 


DYNAMIC ELECTRICAL CHARACTERISTICS at T, = 25°C, Input t,, t4 = 20 ns, 
and Сү = 50 pF, Ry = 200 КО 


ТЕ5Т С 
CHARACTERISTIC 


ALL TYPES 


ONDITIONS LIMITS 


UNITS 


. Propagation Delay Time, 


'PHL: 'PLH ш 
Transition Time, ns 
“Усны тїн 
Input Capacitance, Сүм Any Input pF 
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Fig 2 — Typical voltage transfer characierisrics 
as ә function of temperature. 
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Fig 3 — Typical current 8 voliage transfer 
Characteristics. 
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Fig 4 — Schematic diagram for type CD4000UB. 
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Fig, 5 — Typical output low [sink] current 
characterisucs. 
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CD4000UB, CD4001UB, CD4002UB, CD4025UB Types 
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Fig 11 — Minimum output high fsourcel 
current characteristics. 


Там ал TE мер atum Manze Е 
| E—— چ‎ = 


"ац INPUTS ARE 


PROTECTED BY 972% est 
COS/ MOS PROTECTION ! « 
NET ORK 55 а a 
ital (amicae d ц,-” ©2С© 24322 
Fig. 8 — Schematic diagram for type CD4025UB. Fig 12— Typa! trans nor 1.те vs load 


Capacitance. 


55 


Wingman 


SRO on ау 


(сар Cane Navî Ky Im pF эмэ-эрээ 


Fig. 13 — Typical propagation delay time 
vs. load capacitance. 
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Fig. 14 — Typical power dissipation vs. frequency. 


Yoo 


vss 
эз eoim 


Fig. 15 — Quiescent-device-current test circuit. 
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Fig. 16 — Input-voliage test circuit. 
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Fig. 17 — Input leakage current test circuit. 


CD4000UB, CD4001UB, CD4002UB, CD4025UB Types 


TERMINAL ASSIGNMENTS 


eme atm 
мт “С CONNECTION 


CD4000UB 


8263 29200 Ni 
WNC ‘NO CONNEC IION 


CD4001UB 
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CO CONNECTION 92C$.24468 ®› 
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CHIP PHOTOGRAPHS 
Dimensions and Pad Layouts 
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CD4000UB 


Dimensions in parentheses are in millimeiers and are 
derived from the basic inch dimensions as indicated. 
Grid graduations are in mils (1073 inch). 
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The photographs and dimensions of each 
COS/MOS chip represeni э chip when at 
is part of the wafer. When the water is 
cut inio chips, the Cleavage angles are 
57° instead of 90° with respect to the 
face of the chip Therefore, the isolated 
chip іу actually 7 mis (0.17 тт) larger 
en both d«nensions. 


CD4015B Types 


COS/MOS Dual 4-Stage 


Static Shift Register 
With Serial Input/Paratlel Output 
High: Voltage Types (20. Volt Rating) 


Тһе RCA-CD4015B consists of two identical, 


independent, 4 stage serial input/parallel- 
output registers. Each register has indepen: 
dent CLOCK and RESET inputs as well as 
a single serial! DATA input. “O” outputs are 
available from each of the four stages on 
both registers. All register stages are D-type, 
master-slave flip-flops. The logic level pre: 


sent a1 the DATA input is transferred into 


Features: 


= Medium speed operation...........-- 

12 MHz (1yp.) clock rate at Vpp — Vsg = 10 V 
= Fully static operation 
= 8 master-slave Hip-flops plus input and output buffering 
в 100% tested for quiescent current at 20 V 
в 5.V, 10-V, and 15. V parametric ratings 
= Standardized, symmetrical output characteristics 
a Maximum input current of 1 pA at 18 V 

over full package-1emperature range; 

100 nA at 18 V and 25°C 
a Noise margin (full package temperature 


range] = 
1Vat Урр =5V 
2V at Урр =10V 
2.5 Ма Vop* 15У 
= Meets all requirements of JEDEC Tentative 
Standard No. 13A, “Standard Specifications 
for Description of 'B' Series CMOS Devices" 


the first register stage and shifted over one 
stage a1 each positive-going clock transition. 
Resetting of all stages 15 accomplished by a 
high level on ihe reset fine. Register expan- 
sion to B stages using one CD4015B package, 
or to more than 8 stages using additional 
CD4015B's is possible. 


The С040158-егеѕ types аге supplied in 
1Glead hermetic dual-in-line ceramic pack- 
ages (D and F suffixes), 16-lead dual-in- 
line plastic package (E suffix), and in chip 
form (H suffix). 


Applications: 

а Serial-input/parallel-output data queueing 
ч Serial to parallel data conversion 

ш General-purpose register 
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CD4015B 
FUNCTIONAL DIAGRAM 


TERMINAL DIAGRAM 
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MAXIMUM RATINGS, Absolure-Maximum Values: 


CD4015B Types 


DC SUPPLY-VOLTAGE RANGE, “ро! 1 
{Voltages referenced 10 Veg Terminal) -0.5 to +420 V P 
INPUT VOLTAGE RANGE. ALL INPUTS -05 10 Voo 405У z 
DC INPUT CURRENT, ANY ONE INPUT *10 mA z 
POWER DISSIPATION PER PACKAGE (Pp). t 
For TA * -4010 *60 C (PACKAGE T PE E! "v 500 mw : 
For Ta = “6010 +85 С {PACKAGE TYPE ЕЈ De:ate Linearly ат 12 тұу/ С to 200 mw z 
For T, * -55 10 «100 C (PACKAGE TYPES D. F} HELLE 
For ТА » 410010 +125 C (PACKAGE TYPES D. Е! Derate Linearty at 12 mW! C зо 200 mw ғай 
DEVICE DISSIPATION PER OUTPUT TRANSISTOR 2 
FOR ТА = FULL PACKAGE-TEMPERATURE RANGE ГАН Package Types) 100 mw ё 
OPERATING-TEMPERATURE RANGE Th) 
PACKAGE TYPES D.F, H -55 10 +125°C Duam- 10: SUACI vo Taci epar 
PACKAGE TYPE E oe ~4010 +85 С 4 arvo 
STORAGE TEMPERATURE RANGE 17,2) ~65 10 +150°С Fig. 2 — Typical output low {sink} current 


LEAD TEMPERATURE (DURING SOLDERING}: 


o 
+265 С 


characteristics. 


At distance 1/16 * 1/32 inch (1,59 * 0.79 mm) from case for 10 s max 


RECOMMENDED OPERATING CONDITIONS at T4 = 259C, Except as Noted. For maximum 
reliability, nominal operating conditions should be selected so that operation is always within the 


TG 


following ranges: 


CHARACTERISTIC 


бирріу-Уоһаде Range (For Тд = Full Package- 
Temperaiure Range) 


Clock Pulse Width, 


Clock Rise and Fall Time, 


Clock Input Frequency, 


Data Setup Time, 


Reset Pulse Width, 


DAAIN-TO-SOVRCE VOLTAGE (Уру) м 


{її 


! 
: 
E 
i 
1 
: 
3 


See мөм 
Fig. 5 ~ Minimum output high fsource] current 
characteristics, 


TRANSITION TIME (Fr Iro) mm 


[LU TEMPERATURE Пд) 29° Z 


LOAD СаРАСТҮМСЖ IC, ]— pF 
Sns- mari 


Fig. 6 — Typical transition time as в funcuon of 


load capacitance. 
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Fig. 3 — Minimum output low [sink] current 
characteristics. 
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Fig. 4 — Typical output high fsource) current 
characteristics. 
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Fig 7 — Typical propagation delay time as a func- 
tion of load capacitance, 


CD40158 Types 


STATIC ELECTRICAL CHARACTERISTICS 


CONDITIONS 


CHARACTER. 
ISTIC 


LIMITS AT INDICATED TEMPERATURES (°C) 
Values at ~55, 425, +125 Apply to О,Қ,Ғ,Н Packages 


Values at —40, 425, 485 Apply 10 E Package UNITS 


-55 | -40 %85 
Ourescent Device 5 5 150 
Current, 10 10 300 
їрр Max. вА 
100 100 3000 
Output Low 064 | 061 0.42 
(Sink) Current 1.6 15 1.1 
toL Min. a2 | 4 | 28 
Ourput High -0.64|-0.61 | -042 mA 
(Source) -2 |-18 | -1.3 
ee -16 |-15 | 3 
т. 
9n 24271 ЕС ЕСІ 
Output Voltage: 0.05 
poet 0.05 
OL Max. 
0.05 у 
Output Voltage: 4.95 
High-Level, 9.95 
VOH Min. 14.95 
Input Low 15 
Voltage, 3 
Уң Max. 4 
у 
inpui High 3.5 
Voltage, 7 
Мін Min. 11 
Input Current " олв| 18 | хол Ей 21 pA 
lin Max. 
о ю 20 30 40 зо ёо то во Y se 
wd DP DL T d 4 $ $ ЕТЕ 
70— 
$0— 
эо— Dimensions in parentheses are in millimeters and 
are Oerived from the basic inch dimensions as in- 
Фсәей. Grid graduations are ın mils (10-3 nchi. 
40— 
и ЛЫГ 
, The photographs and dimensions of each COS/MOS 
== Chip represent a chip when il is part of the wafer. 
When the waler is сит into chips, the cleavage 
ю-- angles are 57° instead of 90° with respect to the 
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LL 


Photograph of Chip Layout for CD40158B. 


face of the chip Therefore, the isolaied chip is 
actually 7 mils (0.17 mm} larger in both dimensions. 
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DYNAMIC ELECTRICAL CHARACTERISTICS at Tg = 25°C, Input ty, гу = 20 ns, Сү = 50 pF, 
В| = 200k2 


TEST CONDITIONS LIMITS 


CHARACTERISTIC UNITS 
s] VpplV! | Min. Tryp. | мах. 
CLOCKED OPERATION А 
5 - |160 |320 
Propagation Delay Time; TpHL. Трін 10. - 80 |160 
15 - 60 |120 
5 = [ioo |200 
Transition Time; ITHL-'TLH 10 - 50 |100 
15 40 | 80 
5 90 |180 
Minimum Clock Pulse Width, — 1yCL 10 40 | 80 
15 - |25150 | 
5 - - 15 
Clock Rise & Fall Time; — t,CL, CL" 10 = |- |15 us 
15 = - 15 
5 - 35 | 70 
Minimum Data Setup Time, isy 10 - 20 ns 
15 - 15 
5 3 6 
Maximum Clock Input Frequency, ісі 10 _ 6 12 MHz 
15 85 | 17 | - 
Input Capacitance, Cin Any tnput = | 5 |75 pF 
RESET OPERATION 
5 - [200 |400 
Propagation Delay Time, Тру. 10 —_|100 |200 
15 - BO |160 ái 
5 - (100 |200 
Minimum Reset Pulse Width зуун 10 - 80 
15 - 60 


9 M more than one unit ts cascaded СЬ should be made less than оғ equal то the sum of the transition 
dime and the fixed propagation delay of the output of the driving siage tor the estimated capacitive load. 
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Fig. 10 — Quiescent device current test 


circuit. Fig. 11 — Input voltage test circuit. 
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Fig. 8 — Typical power dissipation as a function 


of frequency, 
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Fig. 9 — Power dissipation test circuit. 
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Fig. 12 — Input current тегі Circuit. 
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COS/MOS 


CD4049UB, CD4050B Types 


Hex Buffer/Converters Features: 


High-Voltage Types (20- Volt Rating) 


CD4049UB- Inverting Type 
CD40508- Non-Inverting Type 


The RCA-CD4049UB and CD4050B are in- 
verting and non-inverting hex buffers, respec- 
tively, and feature logic-level conversion using 
only one supply voltage (Vcc). The input- 
signal high level (Мүн) can exceed the Vcc 
supply voltage when these devices are used 
for logic-level conversions. These devices аге 
intended for use as COS/MOS to DTL/TTL 
converters and can drive directly two OTL/ 
TTL loads. (Усс=5 V. VOLS 0.4 V, and 
lo. 23.2 mA.) 

The CD4049UB and CD4050B are designated 
as replacements for CD4009UB and СО4010В, 
respectively. Because the CD4049UB and 
CD4050B require only one power supply, 
they are preferred over the CD4009UB and 
С04010В and should be used in place of the 
CD4009UB and CD4010B in all inverter, cur- 
rent driver, or logic-level conversion appli- 
cations. In these applications the CD4049UB 
and CD4050B are pin compatible with the 
CD4009UB and CD4010B respectively, and 
can be substituted for these devices in existing 
as well as in new designs. Terminal No. 16 is 
not connected internallyon the CD4049UB or 
CD4050B, therefore, connection to this 
terminal is of no consequence to circuit 
operation. For applications not requiring 
high sink-current or voltage conversion, the 
CD4059UB Hex Inverter is recommended. 


The CD4049UB and CD4050B types are 
supplied in 16-lead hermetic duat-in-line 
ceramic packages (D and F suffixes), 16- 
lead dual-in-line plastic package (E suffix), 
and in chip form (H suffix). 
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CD4050B 
FUNCTIONAL DIAGRAM 


a 3 41 ow 
. HI» -. 
® High sink current for driving 2 TTL toads 1 & 
в High-to-low level logic conversion е ni. 
= 100% tested for quiescent current at 20 V , © 
a Maximum input current of 1 LA at 18 V over full package- ? x d 
temperature range; 100 nA at 18 V and 25°C “Гыз” а 
E 5., 10., and 15-volt parametric ratings 
“үр 5: uy 
Applications: эсс —— 
в COS/MOS to DTL/TTL hex converter vss Е 
т COS/MOS current “sink” or “source” ДЫ БЭ т. мма 
driver 7 
, | CDA049UB 
® COS/MOS high-to-low logic-level FUNCTIONAL DIAGRAM 
converter 


MAXIMUM RATINGS, Absolute-Maximum Values: 
DC SUPPLY-VOLTAGE RANGE, (Усс) 


(Voltages referenced ло Усс Terminal) 5 -0.5 10 420 V 
INPUT VOLTAGE RANGE, ALL INPUTS . .. —0.5 to +20.5 V 
DC INPUT CURRENT, ANY ONE INPUT *10 mA 
POWER DISSIPATION PER PACKAGE (Po): 

For TA = —40 to +60°C (PACKAGE TYPE E) ЭГЭЛ 500 mw 

For TA = +60 to 485°C (PACKAGE ТҮРЕ E) . . Derave Linearly at 12 mW/9C то 200 mW 

For Ta = ~55 то 41009С [PACKAGE TYPES D, F} 500 mw 


For Ta = +100 to 4125°C (PACKAGE TYPES D, F) i 
DEVICE DISSIPATION PER OUTPUT TRANSISTOR 


FOR Ta * FULL PACKAGE-TEMPERATURE RANGE {All Package Types) 


OPERATING- TEMPERATURE RANGE (Ta): 
PACKAGE TYPESD,F,H . . . . . 
PACKAGE TYPE E a аг 
STORAGE TEMPERATURE RANGE (Tro! ONCE 
LEAD TEMPERATURE (DURING SOLDERINGI: 
Ал distance 1/16 * 1/32 inch (1.59 * 0.79 mm) from case for 10% 


Dos Linearly 2112 mW/?C 1o 200 mW 
100 mw 

-55 10 *1259C 
—40 то +B5°C 
—65 10 +150°С 


max. . 4 265°C 


RECOMMENDED OPERATING CONDITIONS at Тд=250С, Except as Noted 
For maximum reliability, nominal operating conditions should be selected so that 


operation is always within the following ranges: 


CHARACTERISTIC 


Supply-Voltage Range (Vcc) (For Тд-Ғи!! Package- 
Temperature Range) 


input Voltage Range (VIN) 


“Тһе CD4049 and CD4050 have high-to-low-leve! voltage conversion capability but not 
low-to-high-level; therefore i1 is recommended that Viy > Усс- 


* ло 
% В 18 
n. LA : Pe 1: A 
ет Гг He 
j=" ل‎ = 


sns res 


Fig 1-а) Schematic diagram of CD4049UB, 1 of 6 identical units; 
b) Schematic diagram of СО<050В, 1 of 6 identical units 
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CD4049UB, CD4050B Types 


| аманат тм өйте Cre runc 
| suens жолап teehee v 


STATIC ELECTRICAL CHARACTERISTICS 


Limits At Indicated Temperatures (°C) 
CONDITIONS | Values at —55,+25,+125 Apply to D,F,H Pigs. | UNITS 
Values at —40,*25,*85 Apply to E Package 
Уо | Мм |Vpp|-55|-ao | +85 +25 
(V) | (V) [ tV) 


СНАВАС- 
TERISTIC 


талық -2----22---.-- wate JU 


> 


ШШ 


отти" ұғ там Hg е 


| 
| — | 
Quiescent - |0,5 |5 "= Е 
Device 0.10 | 10 pl——: 
pA n лж 
Current, lop ج‎ 


Max. © 

Output Low 
(Sink) 
Current 


lou Min. 


. LI LI 
ee лө IT) v 


ome dat 


Fig. 2- Minimum and maximum voltage 
transfer characteristics for CO4029UB. 


ағала тане ваме (1,125077 
SUPPLY vO tast бэр, v 
a a O >. 


Output High 
(Source) 
Current 
їон Min. 

Output Voltage: 

Low-Level, 

Voy Max. 


Output Voltage: 
High-Level, 
VOH Min. 


OUTPUT VOL TAME Ivgl =¥ 


NEN 


LI 
vA жола tw tw 


Cs 067 


Input Low 
Voltage: 
Vip Max. 
CD4049UB 
Input Low 
Voltage: 
VIL Max. 
CD4050B 
Input High 
Voltage: 
Vin Min. 


Fig. 3— Minimum and maximum voltage 
transfer characteristics for CD4050B. 
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CD4049UB 
Input High 
Voltage: 


Vin Min. 
CD4050B 
Input Current, 
tin Max. 


‘ 1 з a LJ * ? 
DAAiN- YO- SOURCE VOLTAGE (Уру) V 
DID 


Fig. 4 — Typical output low (sink) current 
characteristics. 
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реам-70- SOLACE VOLTAGE Туре 1 
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Ча а‏ کے 

° ЕРатлєчола колен ча 225 
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Fig. 5 - Minimum output low fsink) current Fig. 6 — Typical output high [source] current Fig. 7 — Minimum output high bource) current 
drain Characteristics, characteristics. characteristics. 
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DYNAMIC ELECTRICAL CHARACTERISTICS at Тд=25°С; Input 1,4220 ns, 


Сүлд pF. Ау -200 kN 


LIMITS 
ALL PKGS. 


` CHARACTERISTIC CONDITIONS 


Propagation Delay Time: 
Low-to: High, tp Н 
CD4049UB 


CD4050B 


High-to- Low. !tpHL 


CD4049UB 


CD4050B 


Transition Time: 
Low-1o-High. 1TLH 


High-10-Low, t7 HL 


Input Capacitance, Cin 
CD4049UB 


CD4049UB, CD4050B Types 


5.4 959 9» 
yore? wo. test vy v 
INTE 


Fig. 8 — Typical voltage transfer charac- 
terisucs as a function of temperature 
for CD4049UB. 
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ven жола II — v 
"rest 


Fig. 9 — Typical voltage rransfer charac- 
teristics as а function of temper- 
ature for CD4050B. 


“етет TEMPERATURE (1, 182276, 


—— LOAD CAPACITANCE IC, ree 
өязе Gee 
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o 
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PUT F"EDUENCY (161 эм, srce ғ. 
Fig. 10 — Typical power dissipation ух, frequency 


characteristics. 
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Fig. 11 — Typical power dissipation жа. input Ў 
rise and fall times per inverter for 
С0404908. 


mM erst sap баш тм 1, ua m 


Fig. 12 — Typical power dissipation vt. 
input rise and fal! umes pet 
inverter for CD4050B. 
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m. 
В 

vss 


one а 
Fig. 13 — Quiescent device current 
тезі circuit. 
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CD4049UB, CD4050B Types 


COS/wOS 10 v LEVEL TO DIL/TIL 5 v LEVEL 


“| зү. 
Yee “сс 
с0%/м05 [LI] 
! ! “ 10 Di утта 
sur — Ө ы 
шөл: | олжль "PIS | | T" 
м 
Vin — cc - pore 1ОУЛУ1ы 
S 5 MO = MEZSURE INPUTS 
e y > Ж SI CUE NALLY. ГРЕЯ 4. vis 
Lm = % TC BOTH vcc AND Veg 
ХА m = аа CONNECT ALL UNUSED Ш 
3 — 1 чю TORN MER 
cH NOTE ч, OR v, ЦЭ З19м:мА1-3.5,7.,9,11,0914 
1151 ANY ONE INPUT, сс 55 
vss Ailn OTHER INPUTS АТ vss рот TE minal — 2.4.6 1012 DA I5 
Усс OR vss Voc Em wiwAL— 1 
= 
эзсу- гээл 52) TUR eS vits rona te 
Fig. 14 — Input voltage test circuit. Fig. 15 — Input current test circuit. 


Fig. 16 — Logic-level conversion application. 


%0-“. 
11524-1 727) 
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The photographs and dimensions of each COS/MOS 
chip represent a chip when it is part of the wafer. 
When the wafer is cut into chips, the cleavage 
angles are 57° instead of 90° with respect 10 the 
face of the chip. Therefore, the isolated chip is 
actually 7 mils (0.17 тт) larger іп both dimensions. 


Dimensions in parentheses are in millimeters and are 
derived trom the basic inch dimensions as indicated. 
Grid graduations are іп mils f. 1073 inch}. 


Photograph of chip for CD4049UB. Dimensions 
and pad layout for CD4050B are identical. 


M 90 CONNECTION ایا یا‎ NC“ NO CONNECTION "CS t 


CD4049 CD4050 
TERMINAL ASSIGNMENTS 
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Preliminary Data 


COS/MOS 14-Stage Ripple- 
Carry Binary Counter/Divider 


and Oscillator 
High-Voltage Types (20-Volt Rating) 


The RCA-CD4060B consists of an oscillator 
section and 14 ripple-carry binary counter 
stages. Тһе oscillator configuration allows 
design of either RC or crystal oscillator 
circuits, A RESET input is provided which 
resets the counter to the all-O's state and 
disables the oscillator. A high level on the 
RESET line accomplishes the reset function. 
All counter stages are master-slave flip-flops. 
The state of the counter is advanced one 
step in binary order on the negative transi- 
tion of $1 (and до). All inputs and outputs 

are fully buffered. Schmitt trigger action 
on the input-pulse line permits unlimited 
input-pulse rise and fall times. 

The CD4060B-series types are supplied іп 
16-lead hermetic dual-in-line ceramic pack- 
ages (D and F suffixes), 16-lead dual-in-line 
plastic packages (E suffix), and in chip form 
(H suffix). 


STATIC ELECTRICAL CHARACTERISTICS 


Features: 

Medium:speed operation 

Common reset 

Fully static operation 

Buffered inputs and outputs 

100% tested for quiescent current at 20 V 


= 5.V, 10-V, and 15-V parametric ratings 

= Meets all requirements of ЈЕРЕС Tentative 
Standard No. 13A, “Standard Specifica- 
tions for description of “В” Series CMOS 
Devices” 


RECOMMENDED OPERATING CONDITIONS 


Standardized, symmetrical output characteristics 


CD4060B Types 


ЛЭГ" 
тане 
соо та 


and 
SC atom 


эсу Oa 


FUNCTIONAL DIAGRAM 


For maximum reliability, nominal operating conditions should be selected so that 


operation is always within the following ranges: 


CHARACTERISTIC 


Supply-Voliage Range (For Tp, = Full Package 


Temperature Rangel 


LIMITS ` 
UNITS 
MIN. MAX. 
NUR UNE NUS: 


LIMITS AT INDICATED TEMPERATURES (°C) 


Values at ~ 55, +25, +125 Apply to D, Р, Н Packages 
Values at —40, +25, +85 Apply to E Package 


425 


-40 +85 


+125 | Min. | Typ. | Max. 


CONDITIONS 
CHARACTER: 
ISTIC 
VIN |Урр 
tv) | vy | -55 
Quiescen1 Device 0,5 5 
Current, 
їрр Max 


Output Low 


5 | 150 | 150 | - | оог 5 


(Sink) Current? 


Jor Min. 
Output High 4.6 
(Source) 
Current,” 
їон Min. 


Output Voltage: 


Low-Level, 


VoL Max. 


Ourput Voltage: 


High-Level, 


Vou Min. 


Input Low 


pliage, 
Vit Max. 


Input High 
Voltage. 


Мін Mın. 


Input Current | 0,18| 18 | °з | 40.1 | 21 м 
Їїм Мах. 


“Daw not apphcable to verminat S or 10. 


UNITS 


Oscillator Features: 


w All active components on chip 
= RC or crystal oscillator configuration 


Applications 

в Control counters 
= Timers 

= Frequency dividers 
в Time-delay circuits 


TERMINAL DIAGRAM 


1106 wie) 


азы, 
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CD4060B Types 


MAXIMUM RATINGS, Absolute Maxinnim Values 
DC SUPPLY-VOLTAGE RANGE. “оо! 


(Voltages referenced то Vgg Terminal) 0510 ‘20V 
INPUT VOLTAGE RANGE, ALL INPUTS 0510 Vpp ‘OSV 
DC INPUT CURRENT, ANY ONE INPUT : *10 mA 
POWER DISSIPATION PER PACKAGE (Ро! 

Fo Ta“ 4010 «60°С (PACKAGE TYPE Е} 500 mvs 

For Ta” “6010 ‘85°C (PACKAGE TYPE E) Doune Lowa at 12 ттуу ОС 10 200 т\з 

For Ta = --55 10 + 1000С (PACK AGE TYPES D. F) $00 inv 

For Ta = +100 to +1250С [PACKAGE TYPES D. F) Dern ону at 32 ту; ӘС 10 200 mW 
DEVICE DISSIPATION PER OUTPUT TRANSISTOR 

FOR TA FULL PACKAGE TEMPERATURE RANGE (AH Packae Tyres) 100 my. 
OPERATING TEMPERATURE RANGE (TA! 

PACKAGE TYPES D. F.H 55 t ,1259С 

PACKAGE TYPE Е 40 зо ‘BSC 
STORAGE TEMPERATURE RANGE Fa. 65 1с ‘150°C 
LEAD TEMPERATURE [DURING SOLDERING 

Аз chstance 1716 ° 1.32 inch (1.59 ° 0 79 mm} tiom case for 10х пм» *265?C 


DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 
25°C, Input t, t, * 20 ns, Ср = 50 pF, Ry = 200 кп 


ТЕЅТ 
. CONDITIONS | TYPICAL 
CHARACTERISTIC VALUES | UNITS 
VDD| 
(V) 


Input-Pulse Operation 


© Rc MIG DOWWATESTRESETS ALL STAGES) Урс а " t PROTECTED 
ALL INPUTS ае: PROTEC 


а COUNTER ADVANCES ONE BINARY COUNT BY COS/WOS PROTECTION 
ON EACH NEGATIVE- GOING TRANSITION NET WORK 
OF фї тамо фо} 
vitm gorem 


vss 


Propagation Delay 
Time, $1 to Q4 Out; 


IPHL. TPLH 


Propagation Delay 
Time, Og to Оц+1; 


IPHL. IPLH 


Fig.1 — Logic diagram. 


- 
2 


Transition Time, 
TTHL. 'TLH 


Min. Input-Pulse 
Width, tw 


Input-Pulse Rise & Fall 
Time, tro, Чё 


92с5-28011 


Fig.2 — Detail of typical flip-flop stage. 


Max. Input-Pulse 
Frequency, % 


Input Capacitance, Cy 


Reset Operation 


Propagation Delay 
Time, tPHL 


Minimum Reset 
Pulse Width, tw 
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COS/HOS 4-Bit Magnitude 


Comparator 


High Vohage Types (20- Volt Rating) 


The RCA.CD4063B is a 4-bit magnitude com- 
parator designed for use in computer and 
logic applications that require the comparison 
of two 4-bit words. This logic circuit deter- 
mines whether one 4-bit word (Binary or 
BCD) is “less than"', "equal to”, or “greater 
than” a second 4-bit word. 


The CD4063B has eight comparing inputs 
(A3, B3, through AO, BO), three outputs (А 
<B,A=B,A> B) and three cascading inputs 
(A < B, А = B, A> В) that permit systems 
designers 10 expand the comparator function 
to 8, 12,16... 4N bits. When a single 
СО4063В is used, the cascading inputs are 
connected es follows: (A < B) = low, (А = В) 
= high, (A > В) = low. 

For words longer than 4 bits, CD4063B de- 
vices may be cascaded by connecting the 
outputs of the less-significant comparator to 
the corresponding cascading inputs of the 
more-significant comparator. Cascading in- 
puts (A < B, A = B, and A > В) on the 
least significant comparator are connected to 
ә low, a high, and a low level, respectively. 


The CD4063B types are supplied in 16-lead 
hermetic dual-in-line ceramic packages (D 
and Е suffixes), 16-lead dual-in-line plastic 
package (E suffix), and ап chip form (H 
suffix). This device is pin-compatible with 
the standard 7485 TTL type. 


RECOMMENDED OPERATING CONDITIONS 


For maximum reliability, nominal operating 
conditions should be selected so that 


Features: 


= Expansion to В, 12, 16... 4№ bits by cascading units 
= Medium-speed operation: 


compares two 4-bit words 
in 250 ns (typ.) at 10 V 


т 100% tested for quiescent current at 20 V 
в Standardized symmetrical output characteristics 
ч 5 V, 10-V, and 15-V parametric ratings 
в Maximum input current of 1 LA at 18 V 
over full package temperature range; 
100 nA at 18 V and 25°C 
® Noise margin (full package temperature range) 
range) = 1 VatVpp=5V 
2Vat Урр =10V 
2.5Vat Vpp = 15V 
= Meets all requirements of JEDEC Tentative 
Standard No. 13A, “Standard Specifications 
for Description of 'B' Series CMOS Devices” 
Applications: 


я Servo motor controls = Process controllers 


MAXIMUM RATINGS, Absolute-Maximum Values: 
„ОС SUPPLY-VOLTAGE RANGE, (Vpp) 


{Voltages referenced to Vss Terminal) . . . . . . . 
INPUT VOLTAGE RANGE, ALL INPUTS . . . . . . 
DC INPUT CURRENT, ANY ONE INPUT . . . . aa 
POWER DISSIPATION PER PACKAGE {Pp}: 

For Ta = 4010 +600С (PACKAGE ТҮРЕ Е) . . . . 

For TA = +6010 485°C (PACKAGE ТҮРЕ Е) . . . . 


For Ta = —55 to +1000С (PACKAGE TYPES О,Е) 2.02 
For TA = +100 10 +1250С (PACKAGE TYPES D, Е) 
DEVICE DISSIPATION PER OUTPUT TRANSISTOR 


FOR TA = FULL PACKAGE-TEMPERATURE RANGE (АП Package Types) . . . . 


OPERATING-TEMPERATURE RANGE (Ta): 
PACKAGE TYPES D, F, H 5, 45» N Uh Aere is 
PACKAGE TYPEE . . . . єє © - © © © s © 
STORAGE TEMPERATURE RANGE (fag „2... . 
LEAD TEMPERATURE (DURING SOLDERING): 


At distance 1/16 + 1/32 inch (1.59 + 0.79 mm) from case for 10% max. 


CD406» 
(a+ вим 


operation is always within the following ranges: 


CHARACTERISTIC fMin. 


Supply-Voltage Range 
(For TA-Full Package- 
Temperature Range) 


во 9. ғ 95 L^ B. èr 
(E. (tot 
e TOTAL 'e (ruts 52% AT mH 
msacesi 


+ 350 +02 » 200) > «0 ow ТҮР} 


84 Ag 46 Аҙ 


CD4063B Types 


9225-2454 


FUNCTIONAL DIAGRAM 


(А<В) к 
1A * Вк 


B3 


(ТОР viEW) 
B2CS- 74523 


TERMINAL ASSIGNMENT 


ЭХЭ —0.5 10 +20 V 
-0.5 to Vpp 10.5 V 
*10 mA 


500 mW 


Derate Linearly at 12 mw/9c to 200 mw 


500 mw 


Derate Linearly at 12 mW/°C то 200 mW 


улт мор" 19У 


" 700 mw 
—55 to +125°С 
—40 to «В59С 
—65 то +150°C 


42659С 


1111 


Ba Ву Вю Bu 


жне эш 


Fig. 1 — Typical speed characteristics of a 72-bit comparator. 
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CD4063B Types 


STATIC ELECTRICAL CHARACTERISTICS 


LIMITS AT INDICATED TEMPERATURES (°C} 
CONDITIONS Values at —55, 425, 4125 Apply to D, F,H Packages 
CHARACTER- Values at —40, 425, +85 Apply то E Package 


ISTIC UNITS 


-55 


Quiescent Device 
Current, 
lop Max. 


нА 


Output Low 
(Sink) Current 
101 Min. 


Output High 
(Source) 
Current, 

он Min. 


Output Voltage: 
Low-Level, 
Vor Мах. 


Output Voltage: 
High-Level, 
VOH Min. 


Input Low 
Voltage, 
Vit Мах. 


Input High 
Voltage, 
Мин Min. 


Input Current 
пм Мах. 


TRUTH TABLE 


INPUTS 
OUTPUTS 
COMPARING CASCADING 
A2, B2 | ^ B1 AO, BO АВ a<e | A=B A 


x x x х 0 0 
х x 0 0 

х х 0 0 

A0 > BO x x 0 0 
AO = BO 0 0 0 0 
АО = ВО 0 1 0 1 
AO = BO 1 0 1 0 
AQ < BO x x 1 0 
x x 1 `0 

х х 1 0 

x x 1 0 


X = Don't Care Logic 1 = High Level Logic О = Low Level 
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CD4063B Types 


SEMEL WON TAG „уб v ——— 


1 
| 
| 
| 
| 


DRaIN- TO-SOUMCE VOLTAGE 1Ур51-У 


жне өзен 
Fig. 3 — Typical output low {sink} 
current characteristics 


COMPARING —— * 
шель ولح ق‎ 


ы тае роит 


іа ол 


(11:12:11 


o — — 4*9 
. 
MEL — ih 
сахарн Ф--р 
ПТО а ра = 


Daam- 70- SOURCE VOLTAGE (vps)—V 
өзе» мне 


ийл Fig. 4 — Minimum output low (sink) 
TERMINAL Ж current characteristics 
vss 
Daam- TO- SOURCE VOLTAGE Ivpsi—¥ 
B К -ю © 


ALL INPUTS PROTECTED Т 
MAJ 


By THE 
COS /MOS PROTECTION 
NET WORK 


9201-3099 
Fig. 2- Logic diagram for CD40638. 
DYNAMIC ELECTRICAL CHARACTERISTICS ML eL 
At TA = 25°C; Input ty, tq = 20 ns, Су = 50pF, Ry = 2000. sere 
Fig. 5 — Typical output high Їзоигсе) 
ALL TYPES current characteristics. 
TEST CONDITIONS LIMITS DAAsm-TO-SOUACE VOLTAGE IYDS}—Y 
CHARACTERISTIC UNITS E ЁС 3 
үрс еден r- —— = 
Typ. Мах. iw Yo sow х " = 1 
Propagation Delay Time: 625 1250 E 
Comparing Inputs to 250 500 z 
Outputs, tpyHL. IPLH 175 350 дг % 
500 1000 Н 
Cascading Inputs to 200 400 H 
Outputs, tpHL. TPLH 140 280 i 
100 200 t 
Transition Time, 50 100 ns ё 
їтнї. 'TLH 40 80 эм oer 
Input Capacitance. Сүм Any Input 5 7.5 pF Fig. 6 — Minimum output high (source) 


current characteristics. 
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CD4063B Types 
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€ = 
© > © © о еке o 90 шо 


LOAD саға там IG )— of 


wich тэл 
Fig. 7 — Typical propagation delay time 
vs. load capacitance (“comparing 
inputs” to outputs). 


T TET. 
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Fig. 10 — Typical power dissipation vs. frequency 
(see Fig. 12 — dynamic power 
dissipation test circuit). 
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NOTE: 
vss TEST Амт COMBINATION 
OF INPUTS 


ж2сз-27ееіті 


Fig. 13 — Input-voltage test circuit. 


‘ss 


mas өзе 


Fig. 14 — Quiescent-devicecursent test circuit. 


Tay амтат Tum Та ЛДЫ: 


75 
SUPPLY VOLTAGE (ро) v 
СЕ 


Fig. 8 — Typical propagation delay time vs. supply 
voltage ("comparing inputs" to outputs). 
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NOTE 
MEASURE INPUTS 
SEOUENTIALLY, 
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nes TO ETT HER 
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Fig. 11 — Input current test circuit. 
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Fig. 9 — Typical transition time vs. load Capacitance. 
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Fig. 12 — Dynamic power dissipation test circuit 


60-68 
(1524-1127) 


4-ю 
(0.102-0.254) 


17-85 
(1.956 -2.159) 


52С5-24802 


Dimensions and ped layout for CD4063BH. 


Dimensions in parentheses ara in millimeters and sre 
derived from the basic inch dimensions ах indicated. 
Grid gredustions are in mils (1073 inch). 
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The photographs and dimensions of each COS/MOS 
chip represent a chip when it is pert of the wafer. 
When the wafer is cut into chips, the Cleavege 
angles are 57° instead of 90" with respect to the 
face of the chip. Therefore, the ssolaied chip is 
actually 7 mits (0.12 mm] larger in both dimensions. 


COS/MOS Quad Bilateral 
Switch 


For Transmission or Multiplexing of Analog or 


Digital Signals 
High-Voltage Types (20-Volt Rating) . 


The RCA-CD4066B is а quad bilateral switch 
intended for the transmission or multiplex: 
ing of analog or digital signals. 11 is pin-for- 
ріп compatible with RCA-CD4016B, but 
exhibits a much lower on-state resistance. In 
addition, the on-state resistance is relatively * 
constant over the full input-signal range. 

п 
The CD4066B consists of four independent 
bilateral switches. A single contro! signal is 
required per switch. Both the p and the n " 
device in a given switch are biased on or 
off simultaneously by the contro! signal. 
As shown in Fig.1, the well of the n-channel 
device on each switch is either fied to the 


input when the switch is on or 10 Усс when z 
the switch is off. This configuration elimi- 
nates the variation of the switch-transistor 
threshold voltage with input signal, and thus а 
keeps the on-state resistance low over the tull 
operating-signal range. = 


The advantages over single channel switches 
inctude peak input-signal voltage swings equal 
to the full supply voltage, and more constant 
on-state impedance over the input-signal 
range. For sample-and-hold applications, 
however, the CD4016B is recommended. 


Тһе CD4066B is available in 14-lead ceramic 
duat-in-line packages (D and F suffixes), 
14-lead plastic dual-in-line packages [E suf- 
fix), and in chip form (H suffix). 


MAXIMUM RATINGS, Absolute-Maximum Values: 
DC SUPPLY-VOLTAGE RANGE, (Урр! 
(Моһарез referenced то Veg Terminal} 
INPUT VOLTAGE RANGE, ALL INPUTS . 
DC INPUT CURRENT, ANY ONE INPUT 
POWER DISSIPATION PER PACKAGE IP 
For Ta " -40 to +60, "C (PACKAGE T He El. 
For T4 = +6010 +85" с IPACKAGE TYPE ЕІ . 
. For ТА” —55 to +100" с {PACKAGE TYPES О, Е) 
For Ta = +10010 4125°С (PACKAGE TYPES D. F) 
DEVICE DISSIPATION PER OUTPUT TRANSISTOR 
FOR TA * FULL PACKAGE- TEMPERATURE RANG 
OPERATING-TEMPERATURE RANGE IT д): 
PACKAGE TYPES D, F.H 
PACKAGE TYPE E 5 = 
STORAGE TEMPERATURE RANGE Tye! 
LEAD TEMPERATURE (DURING SOLDERINGI: 


A1 dinance 1/16 + 1/32 inch (1.59 + 079 mm) trom case for 103 max. 


RECOMMENDED OPERATING CONDITIONS 


Features: 


15-V digital or 27.5-У peak-to-peak switching 


в 1250 typical on-state resistance for 15-V operation 
= Switch on-state resistance matched to within 5 © over 


15-У signal-input range 


a On-state resistance flat over full peak-to-peak signal 


range 


High on/off output-voltage ratio: BO dB typ. @ 
fis = 10 kHz, R = 1kQ 


High degree of linearity: <0.5% distortion 
typ. @ fis = 1 kHz, Vis = 5 Vp-p. VDD - 
Vss 2 10 У, RL = 10 ка 

Extremely low off-state switch leakage 
resulting in very low offset current and high 
effective off-state resistance: 10 pA typ. @ 
Урр = Vss = 10 V, Ta = 25°C 
Extremely high control input impedance 
{control circuit isolated from signal cir- 
cuit): 1012 Отур. 

Low crosstalk between switches: 
typ. © fg = 8 MHz, R = 1k2 
Matched control-input to signal-output 
capacitance: Reduces output signal 
transients 

Frequency response, switch on = 40 MHz 
(typ.) 


—50 dB 


в 100% tested for quiescent current at 20 V 
= Б.М, 10-V, and 15-V parametric ratings 
и Meets all requirements ої ЈЕРЕС Tentative 


Standard No.13A, “Standard Specifications 
for Description of "B" Series CMOS Devices" 


4 -0.5 to *20V 
-0.5 10 Vpp *0.5 V 
Ё 310 mA 


3 500 mw 
Беде binen iya at 12 mw? C 10 200 mw 

5 500 mw 
Deae ‘neatly at 112 mw! °с 10 200 туу 


E (All Package Types) 100 mw 


755 10 +125 C 
—4010*B5 C 
-65 10 +150 C 


+265°С 


For maxjmum reliability, nominal operating conditions should be selected so that oper- 


ation is always within the following ranges: 


CHARACTERISTIC 


LIMITS 


Supply-Voltage Range (For Ta = Full Package- 
Temperature Range) 


CD4066B Types 


ол 


ус. 


сол -È 


FUNCTIONAL DIAGRAM 


Applications: 

= Analog signal switching/multiplexing 
Signal gating Modulator 
Squelch control Demodulator 


Chopper Commutating switch 
® Digital signal switching/Multiplexing 
= Transmission-gate logic implementation 


в Analog to-digital & digital-to-analog 
conversion 


= Digital control of frequency, impedance, 
phase, and analog-signal gain 


Switch 
^ 


CONTROL 
^ 


SUGNAL-LEvEL RANGE 
ss 3 “oo 


NOS uA CFE RATION 
CONTROL “LINE, BIASING 
Sanca ON W'S * Ұр 
Sent OFF, ұс 707-955 
NOTE: 


ALL "FP" SUBSTRATES 
CONNECTED TO Урр 


Li 

ALL CONTROL INPUTS ARE 2" 
PROTECTED BY COS/ MOS 
PROTECTION BET SORE 


sacs- 2903 


Fig.1 — Schematic ciagram of 1 of £ identical 
switches and its associated control 
circuitry. 
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CD4066B Types 


ELECTRICAL CHARACTERISTICS 


LIMITS AT. INDICATED ТЕМ. 


PERATURES (0С) u 
u alues at —55, 425, 4125 Apply |М 
Characteristic Test Conditions о D, F, Н Packages ! 
Values at —40, +25, 485 Apply to |Т 
E Package S 
+25 
—55 |-40 Їнвь 125 |Тур. [Max 
0.2510.25 | 7.5] 7.5(001 | 0.25 
Quiescent Device 05| 0.5 | 15| 15]001{ 05 uA 
Current. їрр 1| 30| 30]0.01 1 
5 |1501 1500.02 5 
Signal Inputs (М,,) and Output (Vos? 
Ус = Yop 
Оп:51а1е Ry = 10 КО returned : 
Resistance, fon to Vpp = Vss 5 |800| 850 1200 |1300| 470 |1050 
Max. . 2 10 500 180| 400] 2 
Vis = Vss 10 VoD E : 125| 240 
котын el WES 
Resistance 10 | 


Between Any Ry =10k82. Vc = Vpp 


2 Switches, Aton 15 


t 
2 
| 


INPUT SIGNAL VOLTAGE (Vy) — V эс 27320. 
Fig. 2- Typical on-state resistance vs. input signal 
voltage fall types}. 


CHANNEL OM- STATE RESISTANCE (Ао) — 0 


Total Harmonic 
Distortion, 
THD 
—3dB Cutotf 
Frequency 
(Switch on) 


Vc*Vpp =5V. Vss* -5V, Vistp-p) 
= 5V (Sine wave centered on OV) 
RL=10 КО, fi, 7 1kH2 sine wave 


-5048 Feed- 
through 


Frequency 
(Switch off) 


Ус-Урр-5У. Vsg* -5У, Vis(p-p) 
=5V (Sine wave centered оп ОУ 
RL =1kQ, 

Vc*Vss* -5М, Vistp-p) -5М 

Sine wave centerd on O V 

RL =1kQ 


Уро = 
—50 dB ( Жы 
Crosstalk x , VislA) = 
Frequency 8/28 n source 


Propagation Vc = Vpp. Vss= 
Delay (Signal GND, ce SO SF 
Input to Signal | Vj, = 10 V (Square 
Output) tog wave centered on 5 V 


tr. 1( = 20 ns 


Input/Output Мс = ОУ 
Leakage Current] Vi, = 18 V; Vg, = +0.1]+0.1 1+1 +1 [+ 
(Switch off) OV, Vi, = OV; 
lj, Max. Vos = 18V 


TE 

© 
rop rop) 
Sacer Ss 


Capacitance: 
Input, Cis 


Feedthrough, 
с: 


105 


5 
КЕН 
а 


CHANEL ON-SITE RESISTANCE (Roy) =O 


5 
I 


-0 -75 -5 -25 0 25 5 75 Ю 
INPUT SIGNAL VOLTAGE [V4 ) —— v CSTR! 


Fig. 3— Typical on-state уз. input signal voltage 
fall types). 


SUPPLY VOLTAGE (Уро - Vg) *!$ V T] Пп 
ране naman ања вт ~ В ) АКТЫ ЫН ОИ эл" не я 
шана р 


L ON- STATE RESISTANCE ("су — 


PEUT SIGNAL VOLTAGE (Уш) — V 
91С3-1Ү3198: 


Fig. 4— Typical on-state resistance өз. input signal 
volts ge fall types). 


TAGE WV 55 = T% 
up PAS 


PUT SIGWAL VOLTAGE IVg) — У sacs-27)50m 


Fig. 5— on-state resistance эз. input signal 
volte ge fail types). 
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CD4066B Types 


ELECTRICAL CHARACTERISTICS (cont'd) M "DE 
жс DiETTAL 
LIMITS AT INDICATED TEMPER- phu. 
ATURES (°C) U 
Characteristic Test Conditions Values at —55, +25, +125 Apply to N 
D, F, H Packages А 
Values at —40, +25, +85 Apply to 
Е Раска T 
ge 
5 „сөзе 
-55 [ 4o]: +85 [+125 Typ. 
Fig. 7 — Channel on-smte resistance measurement 
Control (Vc) circuit. 
Control Input Лу < 10pA 
Low Voltage, Vis? VSS. VOS? 5 1 1 1 - 1 
Мис Мах. Vppand wo} 2] 2|] 21 2) .- 
Vis = VDD’ Vos i 
M 5] 2] 2| 2} 2|- 
PUT e TERM OUTPUT + TERM 2 


5 3.5 (Min.} 
7 (Min 
11 (Min.] 


Control Input 
High Voltage, 


ViHC 


See Fig. 6 


у. <V 
Vip — Ves =18V 
Vcc € VDD - VSS 


2 | === E 
Crosstalk (Con- Мс = 10 V (Sq. Wave) 5 === "тоз ў 
tro! Input to ч.ч = 20 ns 50 ї E 
Signal Output) RL = 10k2 : 
Turn-On VoD p 10V Б 35 70 ёс 
Mou ns Т Еж INPUT VOLTAGE (Vj) — V — 9053-3099 
| 15 | -| Fig. 8 — Typical fon characteristics for 1 of 4 
channels. 
ae - ea 


Input Current, 
IIN Max. 


o 
us 
m 
o 
2 
i+ 
za 
БЯ 
= 
j+ 
= 
Ч 
л 
OUTPUT VOLTAGE (Vo) —¥ 


Delay RU = 1k2 
Vis = VDD. У55 5 
GND, RL = 1k 
Maximum to gnd, Сү = 50 pF, 
Control Input VC = 10 V(Square 


Propagation C, = 50 pF 
TTC Ct le ee س‎ 


Repetition Rate | wave centered on 5 V} 


tr. = 20 ns, Vos =% 


Input 3 
Capacitance, - - 8 7.5 |рЕ 
Cin 


Switch Input 
lis (mA) 


Swiich Output, 
Vos (V) 


*1259C + 
0 36 еее Fel Out мст (6) 
* "onn 
—0.36 Fig. 9 — Power dissipation per package vs. switching 
0.9 frequency. 
—0.9 
24 
-2.4 
Con 
e----db----- Vini nance BIDE 
IEEE] vo -asy і MC мм? 
TEST vir TURE СағасСттам 4 


wuLLED OUT 


MUI m osse с 
е 1 = 


LI LI 

ИЖ 1 5 1 
Буу! LIE ae 

^ Pol s7cs- 50924 x T энэ" Т 

+ + 


wars sour 


Fig. 6- Determination ої гоп as a test condition for control input 


high voltage (Vic) specification. Fig. 10 — Capacitance test circuit. 
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CD4066B Types 


қы? 


ея 
ALL UNUSED Thee mele 
аар CONNECTED TO “53 


paca. мә”, 


Fig. 11 — Off-switch input or output leakage. 


ALL UNUSED TE £wALS SRE CONNECTED TO vss 
*IC$-50929 
Fig. 14 — Propagation delay Гр н-ірні. control- 


signal output. Delay is measured at 
Уш; level of +10% from ground {turn-on} 


or on-state output level {turn-off}. 


ve" oe 


200 a 


ALL UNUSED PUTS AAt LOSMECTED TO vss 


orcs. 30923 


Fig. 12 — Propagation delay time signal input (М) 
to signal output (V). 


2215, 
"c paate Г 
ууган 

Ё сті -р 
A 
тас. 
23 
1-2 
Ay thy Ун 


ALL UNZSED *2UTS ERE CONNECTED YO ves 


эзсз Мозг 


Fig. 15 — Maximum allowable control input 
repetition rate. 


харж 


Fig. 13 — Crosstalk contro! input to signal output. 


INPUTS 


“го P NOTE 
MEASURE INPUTS 
SEOUENTIZLLY, 

vss 10 BOTH ур; AND Veg 
CONNECT ALL им. ЖЕ 
»ечл5 TO LIMER 
Урр O vss 
MEESUKE CONTROL 
INPUTS ONLY 


8265-27::5 


vss 


Fig. 16 — Input leakage current test circuit. 


SONAL 
wns 
277 
с ti + 
с- 222201 
ИГ 
с 3 
с ТЭ 
жола сот 
2 - среооњ 
1- Coepese 


(31:13 ИЙ 
4 “1 
net = 


Canes Coan? Can) Сәке 


INI 


pa TECUM 
23 
1 т 


ite зора 


Fig. 17— 4channel PAM multiplex system diagram. 
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CD4066B Types 


Yee" 
мма OG 001915: 1259) 


na som 


Fig. 18 — Bidirectional signal transmission via digital control logic. 


: 63-7! 
1101-1803! 


Em 
(0102-0 254) 
59-77 


0753-1955 
9*2Cw-30929 


CD4066BH 
CHIP PHOTOGRAPH 


The photographs and dimensions of each COS/MOS 
chip represent ә chip when it із part of the wafer. 
When the water is cut into chips, the cleavage 
angles are 57° instead of 90° with respect to the 
face of the chip. Therefore, the isolated chip s 
actually 7 mils (0.17 mm) larger in both dimensions. 


Dimensions in parentheses are in millimeters and 
are derived from the basic inch dimensions as in- 
dicated. Grid graduations are іп mils (107 3 inch). 
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COS/MOS 4-Bit 
D-Type Registers 


High-Voltage Types (20-Volt Rating) 


The CD4076B types are four-bit registers 
consisting of D-type flip-flops that feature 
three-state outputs. Data Disable inputs are 
provided 10 control the entry of data into 
the flip-flops. When both Data Disable in- 
puts are low, data at the D inputs are loaded 
into their respective flip-flops on the next 
positive transition of the clock input. Out- 
put Disable inputs are also provided. When 
the Output Disable inputs are both low, the 
norma! logic states of the four outputs are 
available to the load. The outputs are disa- 
bled independently of the clock by a high 
logic level at either Output Disable input, 
and present a high impedance. 

The CD4076B types are supplied in 16-lead 
ceramic dual-in-line packages (D and Е 
suffixes), 16-lead dual-in-line plastic pack- 
ages (E suffix), and in chip form (H suffix). 


Features: 


Three-state outputs 
Input disabled without gating the clock 
Gated output control lines for 
enabling or disabling the outputs 
Standardized, symmetrical output 
characteristics 
100% tested Тог quiescent current at 20 V 
Maximum input current of 1 pA at 18 V over 
full package temperature range; 100 nA at 
18 V and 259C 


Noise margin over full package temperature 
range: 
TVatVpp=5V 
2VatVpp=10V 
25 Vat Урр = 15V 

5-V, 10-V, and 15-V parametric ratings 
Meets all requirements of JEDEC Tentative 
Standard No. 13A, “Standard Specifications 
for Description of В” Series CMOS Devices" 


леш e 1. 6 |— Yop 
DISABLE) y RESET 
о‹—{У 14 |— DATA 1 
сг tS}— рата 2 
оу 12 |— бата 3 
0“ I1 f рата а 
CLO. —17 


scs 14401 


10° vif w 


TERMINAL ASSIGNMENT 


RECOMMENDED OPERATING CONDITIONS at Тд = 25°C, Except as Noted. 
For maximum reliability, nominal operating conditions should be selected so that 


Operation is always within the following ranges: 


CHARACTERISTIC 


Supply-Voltage Range (For Тд= Еш Package- 


Temperature Range} 


Data Setup Time, tc 


Clock Pulse Width, tw 


Clock Input Frequency, fci 


Clock Input Rise or Fall Time, ЕСІ ЛҮСІ 


Reset Pulse Width, ту 


Data Input Disable Setup Time, ts 


CD4076B Types 


ТЕ 


FUNCTIONAL DIAGRAM 


Output LOW [Simu] сойлгит [PELIS 


s © 
ралн- TO-SOVMEE VOLTAGE (еру) 
LL 


Fig.1 — Typical output low fsink] 
current characteristics. 


х 
© 
” 
8 
т. 
t 
- 
T| 
^| 


| 
| 


| 


[12 


TE- TO-SCAMCE VOLTAGE tog o i$ v 


| 
| 
| 


| 


| 
| 


DA&m-TO- SDUACE VOLTAGE (vpg)—v 
жесі rmm 


Fig.2 — Minimum output low (27:13) 
Current characteristics, 


Daam- 10- SDUNCE VOLTAGE Pepe hi 


ГІТ 


х 
1 чөн т! 1 оні нА 


қ 


i 
i 


ares емнен 


Fig.3 — Typical oumur high fsovrce) 
Current characteristic 
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CD4076B Types 


MAXIMUM RATINGS, Absolute-Maximum Values: Опа -10- SOURCE УЛАЙ Irggl— ¥ 
ОС SUPPLY-VOLTAGE RANGE, (Угугу} Т : 

(Vohapes referenced to Ves Terminal) 020220202022. NS . -051o0320V 1 
INPUT VOLTAGE RANGE, ALL INPUTS . . . EE -0510 Vpp *05V Г; 
DC INPUT CURRENT, ANY ONE INPUT > . гэн a" 2020 *10mA 45 
POWER DISSIPATION PER PACKAGE (Pp) а 

For T4 = — 4010 +60°C (PACKAGE T РЕ Е). . 524 500 mw Н 

For T4 = +6010 485 C (PACKAGE TYPE Е! E Derate iste ail at 12 mwi °сао 200 туу 2 

For TA * -55 to 41007 С (PACKAGE TYPESD.F) . . 22285245 og 5.5 280 500 mw š 

For Tp = 410010 +125 °C (PACKAGE TYPES D. FI . . Derate Linearly at 12 mW/ C 10 200 mW H 
DEVICE DissiPATION PER OUTPUT TRANSISTOR H 

FOR TA = FULL PACKAGE-TEMPERATURE RANGE (АП Package Types) "E کے‎ 100 mw 5 
OPERATING- TEMPERATURE RANGE (Tal: % 

PACKAGE TYPES D, F,H 2... 22... -55 04125 С è 

PACKAGE TYPEE . . ss тэ эр бары 
STORAGE TEMPERATURE RANGE Ta E ORTA ы ы Қы ұтты Aeg. ~65 to *150"C В рар » 

LEAD TEMPERATURE (DURING SOLDI RINGI: Fig.4 — Minimum output high fsource} 
5 o current characteristics. 
At distance 1/16 * 1/32 inch (1.59 + 0.78 mm) from case for 10% max. 20.2. 2. . 3265 C 


“с so ко го мо 
LOAD CAPACITANCE (Сү)— pf 


925% Pus 

Fig.6 — Typical propagation delay ume 
; М L vi. load capacitance [clock 10 О} 
Ipni one DO 
ЖИНАҚТАН OUTPUT DISABLE 22 
"ба el pot 8, 
90 
(а) © ойыл Jet 


9 OUTPUT 90% 
Зөн al № ЕЧ 


DATA 
Ж INPUT 
325.2529» DISABLE (62(ЮУ, 
15) 
Truth Table 
: м. 
4 Date Input Sum 
г реыг Dew wet 
P LIP Ow (101 62 LJ o 
Ё ' 2: |* x x о 
H 0 0 х х x с NC 
o |A |r x x o “с 
i 0 VE. x ' x o NC 
Н о |A |о с 1 1 
E 21-2 jo о о о у 
о 1 x x x o we Saut PUTS PROTECTED вт шээж 
COS/™ OS PROTECTION BIT трав 
of X. |» x x о мс 
Lous «ағастан tiy 4 
энэ мэн Wren eher Омцал Dnabie М ө N n Fh. ma өл тн ‘ss 
Odie d hug асе более naw), home ете aumenta: Corral on 
. ey 5 9164-15-12 
Fig.7 — Typical transition time vi. Of Ihe т tiom n љот attecird . 
Т АСЕ 33 нәзікен X * Don't Core m 
Cac CH - DE Los Lew! NC - No Cruce Fig.8 — CD4076B logic diagram. 
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CD4076B Types 


STATIC ELECTRICAL CHARACTERISTICS шин TT 17 237€ | 


ходо Саас ct “sew 


LIMITS AT INDICATED TEMPERATURES (°C) 
CONDITIONS Values at —55, 425, 4125 Apply 10 D, F.H Packages 
CHARACTER- Values at —40, +25, +85 Apply to E Package 
ISTIC 


Quiescent Device 
Current, 
lpp Мах. 


SUPPLY VOLTAGE I vpo)—V 


sacs aer 


Output L ow 
(Sink) Current 
101 Min. 


Fig.9 ~ Typical maximum clock input 
frequency vs. supply voltage. 


Output High 
(Source) 
Current, 

їрн Min. 


Output Voltage: 
Low Léva Е чет TUSFTKATURL TT a 1- ЫА 


Vor Max. 


Ouiput Voltage: 
High-Level, 
Мон Min. 


Input Low 
Voltage. 
Vip Мах. 


DYNAMIC POWER DISSIPATION | Pol mW 


Input High 
Voliage, 
Ун Min. Ix PUT 


w” ' © m e © x 
F 


RÉQUENCT (f) —a м 
929 2764 


Input Current 
м Max. . 2 Fig.10 — Typical dynamic power dissipation 
vi. frequency. 


3S121e Output 
Leakage Current 


Dimensions and pad layout for CD4076BH 


Dimensions in parentheses are in millimeters and are 
derived from the basic inch dimensions as indicated. 
Grid graduations are in mils (1073 inch). 


The photographs and dimensions of each COS/MOS 
chip represent ә chip when її is part of the wafer. 
When the wafer is cut into chips, the cleavage 
angles аге 57° instead of 90° with respect to the 
face of the chip Therefore, the isolated chip it 
actually 7 mits (0.17 mm] larger in both dimensions. 


"tm rm 
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CD4076B Types 


DYNAMIC ELECTRICAL CHARACTERISTICS at Ta = 25°C, Input ty,tf = 20 ns, 
Сү = 50 pF, Ry = 200КО (Unless otherwise noted) 


CHARACTERISTIC 


TEST CONDITIONS 


LIMITS 


Propagation Delay Time 


Clock зо O Output, tPHL Ірің 


Reset, ні 


Impedance, tpy7. PLZ 


3.Siate Output 1 өг O to High 


or 0 Output, рән. TPZL 


3 Siate High Impedance 10 1 


Transition Time, ІНІ. 'TLH 


Maximum Clock Input Frequency, ісі 


Minimum Clock Pulse Width, tw 


or Fall Time, 
cl; Mel 


Maximum Clock Input Rise 


Minimum Reset Pulse With, tw 


Minimum Data Setup Time, 16 


Setup Time, tc 


Minimum Data Input Disable 


Input Capacitance, Cin 


Any Input 


vss 
ores 2...) 


Fig.11 — Quiescent device current test circuit. 


“о 


INPUTS: ол”оть 


5 E: 


от 
vss 11317 аму CO«BINATICN 
OF iwPUTÉ 


2-2 reece 


Fig.¥2 — input voltage rest circuit 


Do 
PUTS 
Yon мот 
~O MC aE ITS 
. SOSTATT, 
vs 10 эсте Урр а vyg 
CO-AECT ALL USD 
"5 TORO MEA 
“гс О" Ves 
vss 


eres reer 


Fig. 13 — Input current test circuit. 
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COS/MOS AND Gates 


High-Voltage Types (20-Volt Rating) 


CD4073B Triple 3-Input AND Gate 
CD4081B Quad 2-Input AND Gate 
CD4082B Dual 4-Input AND Gate 


The RCA-CD4073B, CD4081B and CD- 
4082B AND gates provide the system de- 
signer with direct implementation of the 
AND function and supplement the existing 
family of COS/MOS gates. 


The CD4073B, CD4081B and CD4082B 
types are supplied in 14-lead dual-in-line 
ceramic packages (D and F suffixes), 
14-lead dual-in-line plastic packages (Е 
suffix), and in chip form (H suffix). 


MAXIMUM RATINGS, Absolute-Maximum Values: 
DC SUPPLY-VOLTAGE RANGE, (Уор) 
(Voltages referenced 10 Vss Terminal). 
INPUT VOLTAGE RANGE, ALL INPUTS . 
DC INPUT CURRENT, ANY ONE INPUT 
POWER DISSIPATION PER PACKAGE (Pp): 
For Ta = —40 10 460°C IPACK AGE TYPE Е) 
For TA = +60 10 +В50С (PACKAGE TYPE E) . 
For TA = —55 to +1000С (PACKAGE TYPES О.Е) 
For TA = +100 10 +1250С (PACKAGE TYPES О, F) 
DEVICE DISSIPATION PER OUTPUT TRANSISTOR 


FOR TA = FULL PACK AGE-TEMPERATURE RANGE (АН Package Types) . . . 


OPERATING-TEMPERATURE RANGE (Ta): 
PACKAGE TYPES D, F, H ы e P EE ED 
PACKAGE TYPE E: “2252-25 292%: 

STORAGE TEMPERATURE RANGE (Tag)... . . 

LEAD TEMPERATURE (DURING SOLDERING): 


A1 distance 1/16 + 1/32 inch (1.59 50.79 mm) from case for 10s тах. , . . . . . - 


RECOMMENDED OPERATING CONDITIONS 


Features: 


CD4073B, CD4081B, 


Medium-Speed Operation — tpi y- 

Үрнц = 60 ns (typ.) at Мрр = 10 М 
100% tested for quiescent current a1 20 V 
Maximum input current of 1 pA at 18 V over 

full package-temperature range; 100 nA at 

18 V and 259C 
Noise margin [full package-tempesature 

range) = 

1VatVpp-5V 
2VatVpp= 10V 
2.5 Уа Урр = 15У |, 
Standardized, symmetrical output 


sets +з 


3 a CD4240818 
characteristics FUNCTIONAL DIAGRAM 


5-V,10-V, and 15-V parametric ratings 


Meets all requirements of JEDEC Tentative 
Standard No. 13A, “Standard Specifications 
for Description of “В” Series CMOS Devices” 


Yoo 
š Ar. Mars sec mg fev Te -0.5 ло +20 V Ін 
20202020. -0510 VDD *0.5V 2 
n 310 mA > за | 
5 7744 а 
НЭЭЛГЭСЭН ЭЭЖЭЭС 500 mw £ / 
Derate Linearly at 12 MW/°C то 200 mW 4 аг | 
42724944 Че MR 22% 500 mw E 251 
Derate Linearly 81 12 mW/9C то 200 mW ғ بے‎ х | "o. 
e 
100 mw н “|Т . 
7 
. . Sai 22.  —55 to +125°C | 
ЕТ -40 то +85°C vss 
t Say VI dn Біте са ДЕ —65 to +150°C sIC5- 27570 
` CD4082B 


+265°C FUNCTIONAL DIAGRAM 


For maximum reliability, nominal operating conditions should be selected so that 


operation is always within the following ranges: 


CHARACTERISTIC 


LIMITS 


Supply-Voltage Range (For TA = Full Package 


Temperature Range) w 
Е] 
а | 
DYNAMIC ELECTRICAL CHARACTERISTICS at Тд:259С, Input 1,,1{=20 ns, 22 وگ‎ 
and C, =50 pF, Ry =200 КО At 
ALL TYPES edm, " 
TEST CONDITION t — 
CHARACTERISTIC энэ EITS UNITS rat | 
Урр 2 : 
Volts سا اي‎ lo, 
Propagation Delay Time, 5 ы E | 
ns 
TPHL: TPLH 15 1 
‘ss 
ЭР З | 5 paan 
Transition Time, 10 ИҢ CD40738 
UTHL-'TLH 15 FUNCTIONAL DIAGRAM 
Input Capacitance, CiN Any Input | - рЕ 
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CD4082B Types 


CD4073B, CD4081B, CD4082B Types 


STATIC ELECTRICAL CHARACTERISTICS 


LIMITS AT INDICATED TEMPERATURES (2С) 
CONDITIONS Values at —55, +25, +125 Apply to D,F,H Packages 
CHARACTER- Values at —40, +25, +85 Apply to E Package 


ISTIC 


Quiescent Device 
Curent, 


1рр Max. 


Output Low 


{Sink} Current 


lo Min. 


Output High 
(Source} 
Current, 


їрн Min. 


Output Voltage: 
Low-Level, 
Vor Max. 


Output Voltage: 
High-Level, 
VOH Min. 


Input Low 
Voltage, 
Vit Мах. 


Input High 
Voltage, 
Уін Min. 
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Fig. 1 — Schematic diagram for CD40818 (1 of 4 identical gates). 
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Fig. 2 - Logic diagram for CD4081B (1 of < identica! gates]. 
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Fig. 3 — Typica! voltage transfer characteristics. 
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Fig. 4 — Typical propagation delay time 


as а function of load capacitance. 
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Fig. 6 — Minimum output low fink} 
current Characteristics, 
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CD4514B, CD4515B Types 


CCS/MOS 4-Bit Latch/4-to-16 


Line Decoders 


High-Voltage Types (20-Volt Rating) 


CD4514B Output “High” on Select 
CD4515B Output "Low'' on Select 


The RCA-CD4514B and -CD4515B consist 
of a 4-bit strobed latch and a 4-10-16-line 
decoder. The latches hold the last input data 
presented prior to the strobe transition from 
1 10 O. Inhibit control allows all outputs to 
be placed a1 O(CD4514B) or 1(CD4515B) 
regardless of the state of the data or strobe 
inputs. 

The decode truth table indicates all combi- 
nations of data inputs and appropriate se- 
tected outputs. 

These devices are similar to industry types 
MC:4514 and MC14515, 

The CD4514B and CD4515B types аге sup- 
plied in 24-lead hermetic dual-in-line ceramic 
packages (D and F suffixes), 24-lead dual-in 
line plastic packages (E suffix), and in chip 
form (H suffix). 


Features: 


= Strobed input latch 
т Inhibit control 
в 100% tested for quiescent current at 20 V 
= Maximum input current of 1 LA at 18 V 
over full package-temperature range; 
100 nA at 18 V and 25°C 
= Noise margin (over full package temper- 
ature range): 
1VatVpp= SV 
2VatVop=10V 
2.5 Vat VDD = 15 У 
5-V, 10-V, and 15-V parametric ratings 
®» Standardized, symmetrical output 
characteristics. 
a Meets all requirements of ЈЕРЕС Tentative 
Standard No. 13A, "Standard Specifications 
for Description of 'B' Series CMOS Devices” 


Applications: 

ч Digital multiplexing 
Address decoding 
Hexadecimal/BCD decoding 
Program-counter decoding 
Control decoder 


MAXIMUM RATINGS, Absolute-Maximum Values: 


DC SUPPLY-VOLTAGE RANGE, 'Урр! 
(Vohages referenced то Ves Terminal) 

INPUT VOLTAGE RANGE, ALL INPUTS . 

DC INPUT CURRENT, ANY ONE INPUT 

POWER DISSIPATION PER PACKAGE (Ргу): 
For Ta = —40 10 *609C [PACKAGE TYPE E) 
For Ta = +6010 +85°C (PACKAGE TYPE E) 


For Ta = —55 10 +1000С (PACKAGE TYPES D.F} 

For Ta = +100 to 41259С (PACKAGE TYPES D, Е) 
DEVICE DISSIPATION PER OUTPUT TRANSISTOR 

FOR TA = FULL PACKAGE-TEMPERATURE RANGE (АП Package Types) 


OPERATING-TEMPERATURE RANGE (Tah: 
PACKAGE TYPES D, F.H иык 
PACKAGE ТҮРЕЕ . . . . . . . , . 

STORAGE TEMPERATURE RANGE (Tig) 867552 

LEAD TEMPERATURE (DURING SOLDERING}: 


At distance 1/16 + 1/32 inch (1,59 + 0.79 mm) from case for 10 s max. 


5 -0.5 то 320 V 
—0.510 VOD *0.5 У 
à 310 mA 


Е жїз» 2 Sb pee 500 mw 
Derate Linearly at 12 mW/°C то 200 mW 
Бала үзін Jo Ri УЛИ: 500 mw 
Derate Linearly at 12 mW/°C 10 200 mW 


100 mw 
12.2. -551041259C 


-40 10 485°C 
—65 to *1509C 


+265°C 


RECOMMENDED OPERATING CONDITIONS at TA = 25°C, Except as Noted. 
For maximum reliability, nominal operating conditions should be selected »o that 


operation is always within the following ranges: 


CHARACTERISTIC 


Temperature Range) 


Supply-Voltage Range (For TA = Full Package- 


Data Setup Time, < 


Strobe Pulse Width, tw 
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Fig. 1 — Typical output low [sink] 


Current characteristics. 
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Fig. 2 — Minimum output low {sink} 
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Fig. З — Typical ouput high fsource} 
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CD4514B, CD4515B Types 


STATIC ELECTRICAL CHARACTER!STICS Daam- I0-S0JACL МО Та psi 


LIMITS AT INDICATED TEMPERATURES (°C) 
Values at —55, +25, +125 Apply to D,F,H Pack apes 
Values a1 —40, 425, 485 Apply to E Package 


CHARACTER: 
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Fig. 4 — Minimum output high fsourcel 
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PROPAGATION DEL AT TIME ықы 


Input High LOLO CAPACITANCE IC, Ур! ESTE 
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Мін Min. Fig. 5 — Typical strobe or datz propagation delay 


time vs. load capacitance. 
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Fig. 6 — Typical inhibit propagation delay time 
vs. load capacitance. 


ТЕСКЕ Е мөн мт TEMPE элле E1414 22*C Pp 
ee 


ILIA 
F poch toan Coracirance teik s007 FH «16481617 Teel A23, 1161: 2571 
5 єк = ==_ ҥт========а 11 
: г цц 
H سے ع‎ . 
= x t —— a 
ғ г ج‎ 1 
3 aa اا‎ 
Ұ - ee -----, a (--2----------- г 
ї Б; LLLI i 
Н 5 Н 
2 
4 { : 
i 3 Ї 
? : : 
H 
ред I—— 
z x س وي‎ 
Lose «ағастан IC, iey din SUPPLY Ола Feel — 
= nro. SEO RST аб ome 
Fig. 7 — Typical low-to-high transition ume vs. Fig. 8 — Typical strobe or Gata propagation delay ا‎ 
load capacitance. time vs. supply voltage. Fig. 9 — Typical power dissipation vs. frequency. 
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CD4514B, CD4515B Types 


DYNAMIC ELECTRICAL CHARACTERISTICS at Tq = 25°C; input t,, t4 = 20 пз, 
Сү = 50 pF, RL = 200 KD - | 


INPUTS 


TEST CONDITIONS LIMITS 


CHARACTERISTIC 


Propagation Delay Time: tPHL. TPLH 
Strobe or Data 


‘ss 
ЕТТІ 


Inhibit 


Fig. 10 — Quiescent device current test circuit. 


Transition Time, tT| н, ITHL 
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"n = < I 
Input Capacitance, CIN Any Input { wore 
vss TEST Aw Y COMBINATION 
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Fig. 11 — Input voltage test circuit. 
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Fig. 13 — Logic бзу'ат for CD4514B аға CD4515B. 
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CD4514B, CD4515B Types 


DECODE TRUTH TABLE (Strobe = 1) 


DECODER 
INPUTS SELECTED OUTPUT 
CD4514B = Logic 1 (High) 
CD4515B = Logic O (Low) 


50 
$1 

52 
53 


54 
55 
56 
57 


а-а.» 0000 


-—Oooj|22o00 


Ф 10° vif% 


9763-1454 
от sox 


POM зуйл CD4514B 
CD4515B 


TERMINAL ASSIGNMENT 


SB 
59 
$10 
511 


512 
$13 
514 
515 


All Outputs = 0, CD4514B 
All Outputs = 1, CD45158 


X = Don't Care Logic 1 = high Logie О = low 


Fig. 14 — Waveforms for setup time and 
strobe pulse width. 
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Dimensions and Pad Layout for CD4515B Chip 
(Dimensions and pad layout for the CD4514B are identical) 
Dimensions in parentheses are in millimeters and are The phorographs and dimensions 0f each COS/MOS 
derived from the basic inch dimensions as indicated. chip represent a chip when it is pert of the wafer. 
Grid graduations are in mils (1073 inch], When the wafer is cut into chips, the cleavage 


о 
angles are 57° instead of 90° with respect to the 
face of the chip. Therefore, the isolaied chip is 
actually 7 mils (0.17 тт) larger in both dimensions. 
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“FIGH SPEED НЕХ 3-STATE BUFFERS ZZ 


8195/8196- 


HIGH “SPEED HHEX-3-STATE INVERTER 


819778798- 


DC ELECTRICAL CHARACTERISTICS 


BT95-N,F е BT96-N,F е BTS7-N,F • 8Т98-М,Е 


AC TEST CIRCUIT 


LIMITS 


PARAMETER TEST CONDITIONS 


input voltage 
Vit Low 
Мн High 
Vic Clamp 
Input 
Output to ground 


Усс = MIN, fin = -12тА 


Output voltage Vcc- MIN 
VoL lo, = 48mA 
Мон lop = 5.2тА 
Input current Vcc = MAX, Vin = 0.5V 
hu tow Dis = 0.5У 
Dis = 2.0V (third state) 
їн High Vin = 2.4V 


los Short circuit output current | Vcc = MAX, Vin = OV, Vout = 0У|-40|-80-115 


Input Characteristics 
РА = 3V, 1 = 1MHz 1a = ty < 10п (10% 10 90%) 
Са includes probe and jig capacitance. 


AC ELECTRICAL CHARACTERISTICS ТА = 25°C, Vcc = 5.0V 


8795/97 8795/98 
PARAMETER TO FROM TEST CONDITIONS EL 
Min Typ Typ 

Propagation delay 
10N Outputs Inputs 9 
{OFF Outputs Inputs 7 

Disable to Outputs 
{POH High Z Low S1, S2 are closed, С = 5pF 6 10 
ірін High 2 High S1, Sz are closed, С, = 5pF 5 
ЇРНО Low High 2 | Si1isclosed, 5215 open; 3 

Cı = 50pF 14 18 
{PHL High High Z | S1isopen, S2is closed; 
Сү = 50рЕ 19 15 
PARAMETER MEASUREMENT INFORMATION 
PROPAGATION DELAYS 
3v 
а15У 
DISABLE 
15Ұ 
INPUT 


OUTPUT | 


215Y 
тн 


DISABLE 
Nee met 


ч Г 
LOGIC "3° LEVEL 


15Ұ 


DISABLE 


sinnutics 
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DESCRIPTION 


Each of the 3-State Bus Inlerface Elements 
described herein has tow current PNP in- 
puts and is designed with Schottky TTL 
technology for ultra high speed. The de- 
vices are used to convert TTL/DTL or 
MOS/CMOS to 3-state TTL Bus levels. For 
maximum syslems flexibility the 8795 and 
BT97 do so without logic inversion, where- 
as, the 8196 and 8798 provide the logical 
complement of the input. The 8795 and 
BT96 feature a common control line for all 
six devices, whereas, the BT97 and BT98 
have control lines for four devices from one 
input and two from another input. 


PIN CONFIGURATIONS 


BT95-N,F е 8T96-N,F • BT97-N,F е 8Т98-М,Е 


N,F PACKAGE 


TRUTH TABLE 


N,F PACKAGE 


DISABLE DISABLE INPUT 
DEVI 
0 - 0 0 0 
0 - 0 1 1 
0 -- x H-z 
1 — 0 x H-z 
1 — 1 x Н-2 
0 -- 0 0 1 
0 — 0 1 0 
0 — 1 x H-z 
1 — 0 x H-z 
1 — 1 x H-z 
— 0 0 0 0 
— 0 0 1 1 
— x 1 x H-z* 
— 1 x x H-z 
— 0 0 0 1 
— 0 0 1 0 
-- х 1 х H-z* 
= 1 x x H-z 
“Олрл 5-6 only "Output 1-4 only x= relevant 
БП ES 
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COMPONENT 
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